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HEAD OF THE THEA FOSS WATERWAY 

REMEDIATION PROJECT, TACOMA, WASHINGTON 


REMEDIAL ACTION CONSTRUCTION REPORT 

1. INTRODUCTION 

This Remedial Action Construction Report was prepared as required in Section XIV, 
Paragraph 51, of the Remedial Design/Remedial Action (RD/RA) Consent Decree (CD) 
for the Thea Foss and Wheeler/Osgood Waterways Problem Areas of the 
Commencement Bay Nearshore/Tideflats (CB/NT) Superfund Site (Civil Action No.  
C03-5117RJB) (Environmental Protection Agency [EPA] 2002a) and Sections IV and V 
of the Statement of Work (SOW), Appendix B to the CD (EPA 2002b).  This 
Construction Report documents the completion of the construction phase of the remedial 
action set forth in the Record of Decision (ROD) for the CB/NT Superfund Site, Tacoma, 
Washington (EPA 1989) and in the associated Explanations of Significant Differences 
(ESDs) (EPA 1997; 2000). 

The Remedial Action Construction Report is submitted on behalf of the Utilities, 
currently consisting of Advance Ross Sub Company, PacifiCorp Environmental 
Remediation Company (PacifiCorp), and Puget Sound Energy (PSE).  The SOW and 
EPA’s Office of Emergency and Remedial Response guidance document “Closeout 
Procedures for National Priorities List Sites” (EPA 540-R-98-016 – Office of Solid 
Waste and Emergency Response (OSWER) Directive 9320.2-09A-P – PB98-963223 – 
January 2000), as specified in the EPA-approved Remedial Action Work Plan [Tetra 
Tech, FW et al. 2003a; EPA 2003) were followed in preparing this report. 

In order to present this report as a “stand alone” document, much of the background 
information contained in Section 1 has been brought forward from the Remedial Design 
Analysis Report, 100% Final Design (TetraTech FW et al. 2003b). Likewise, Prefinal 
and Final Construction Inspection reports previously submitted to EPA for review and 
approval have been attached to this report for reference (Attachments 2 through 5). 

1.1 SITE LOCATION, SIZE AND ENVIRONMENTAL SETTING 

The Thea Foss Waterway (previously known as the City Waterway) is one of seven 
finger inlets located off Commencement Bay at the southern end of the main basin of 
Puget Sound (Figure 1). The waterway extends north to south along approximately 1.5 
miles of the downtown shoreline of the City of Tacoma, Pierce County, Washington.  In 
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the RD/RA Consent Decree between EPA and the Utilities, the Utilities' responsibility for 
cleanup of the Head of the Thea Foss Waterway included RA 23/24 from waterway 
station 72+00 to 80+00. As a result of CD negotiations with the City, the Utilities also 
agreed to take responsibility for the southern portions of Remedial Action Areas 19b, 20, 
and 22. As a result, the Utilities Work Area extends from Waterway Station 70+10, 
located north of the State Route 509 (SR-509) bridge, to the southern end of the 
waterway (Waterway Station 80+00), including shoreline areas at or below an elevation 
of +12 feet mean lower low water (MLLW National Tidal Datum Epoch 1960-1978), 
Figure 2. A “transition zone” is present between the City of Tacoma Work Area and the 
Utilities Work Area and extends from Waterway Station 70+00 to Station 70+10.  A 
structural submarine sheet pile wall was installed as a delineator between the two work 
areas at Station 70+10. The position of the wall as constructed and extended to the east 
shore forms the boundary between the remediation being performed by the City of 
Tacoma (north of the wall) and the remediation completed by the Utilities (south of the 
wall). The Utilities Work Area is approximately 9.0 acres and encompasses RA 23/24 
and portions of RA 19b, 20, and 22, see Figure 2. 

The majority of the submerged portion of the Utilities Work Area is state-owned aquatic 
land, managed by DNR.  These state-owned aquatic lands consist of waterway and harbor 
areas. Land use surrounding the project site consists of industrial properties, vacant sites, 
Interstate 705 (I-705), the SR-509 Bridge, and various city streets.  The eastern boundary 
of the site includes the former Pick’s Cove Marina (now called Foss Landing), the former 
American Plating site (now demolished and under remediation), and Berg Scaffolding.  
The southern shoreline is bordered by East 23rd Street.  The western shoreline of the site 
includes the City Pier, a public green space, a gravel-surfaced parking area, and vacant 
properties. The area surrounding the site is currently zoned industrial (City of Tacoma 
2001b). 

Several notable features exist around the Head of the Waterway.  Walkway and dock 
areas associated with the Foss Landing Marina are located on the east bank of the 
waterway. Marina facilities include a travel lift that extends out into the waterway for 
vessel launching. Prior to the RA construction, deteriorating timber piles and dock 
structures, and exposed false work piles that remained from construction of the SR-509 
Bridge were located in the vicinity of the bridge and the marina.  Other unusable timber 
piles were located in the utility work area.   
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The City Pier extends approximately 50 feet over the waterway from the west bank of the 
waterway. Storm water outfalls are positioned at various locations around the waterway 
(Figure 3) and include municipal outfalls 235, 237A and 237B, and 243.  Several smaller 
outfalls are also present (240, 241, 242, and 743).  The largest outfalls (two 96-inch 
concrete outfalls - 237A and 237B) that discharge into Thea Foss are located at the 
southern terminus of the site and convey approximately 94 percent of the total runoff that 
the Thea Foss Waterway receives (City of Tacoma 1989). 

Currently, no navigational aids or markings exist in the Head of the Thea Foss Waterway.  
The portion of the authorized navigational channel at the head of the waterway from 
Station 70+00 to 80+00 is currently in the process of deauthorization. 

1.2	 OPERATIONAL HISTORY AND FACTORS THAT CONTRIBUTED TO 
CONTAMINATION OF THE HEAD OF THE THEA FOSS WATERWAY 

The Thea Foss Waterway was created in 1905 by dredging performed under the direction 
of the U.S. Army Corps of Engineers (Corps).  The waterway shoreline has existed at its 
approximate location since at least 1912 and possibly as early as 1905 (Sanborn 1892 and 
1912). The waterway and shoreline area has generally been used for industrial and 
commercial purposes since the late 1800s and provided a home to various industries and 
activities that have potentially contributed to the contamination of this area.  Some of 
these industries and activities are described below. 

Standard Chemical Company:  Standard Chemical Company (formerly known as the 
Standard Creosote Company), a chemical refining and processing company, operated 
from approximately 1915 to 1922 on the western side of the waterway in the area 
(between SR 509 and the City Pier) bounded by City of Tacoma property to the north and 
south, by the waterway to the east, and by Dock Street to the west. The Standard 
Chemical Company produced a variety of chemical products; including fertilizers, 
distilled coal tar, and gas pipe drip oil.  Standard Chemical Company was 
administratively dissolved by the State of Washington in 1926.  The facility was 
completely destroyed by fire in 1928.  Subsequent land use at this site included storage of 
material apparently related to a shipping company located immediately north of the 
former Standard Chemical Company facility.  This site is currently a gravel-surfaced 
parking area, located north of the city-owned public green space.  The Standard Chemical 
Company property was originally included in the boundaries of the Tacoma Coal 
Gasification Site for source control purposes,.  The Standard Chemical Company was 
never owned or operated by the owners and/or operators of the manufactured gas plant.  
The Standard Chemical Company Site was administratively separated from the Tacoma 
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Coal Gasification Site for source control activities in the Second Amendment to Agreed 
Order DE 93TC-S116, executed by the Washington State Department of Ecology 
(Ecology 1993; 2001). 

Based on the results of previous studies and review of historical information by the 
Utilities, the most likely historical activities that contributed to the presence of non
aqueous phase liquid (NAPL) in the sediments beneath the head of the Thea Foss 
Waterway were operations associated with the Standard Chemical Company from 1915 
to 1922 (Dalton, Olmsted & Fuglevand [DOF] 1999).  Activities that potentially 
contributed to the migration of NAPL in the waterway include past navigation dredging 
and side-cast disposal of dredge material by the Corps and the recent construction of the 
SR-509 Bridge, including pulling of timber piles associated with the former Pick’s Cove 
Marina (DOF 2000a, b). In addition, discharges from sanitary and storm sewer outfalls 
were a conveyance system at the time of initial NAPL deposition.  However, it should be 
noted that the existing stormwater system appears to have also been a conveyor of NAPL 
to the waterway released as a result of the Washington State Department of 
Transportation demolition of the 22nd and A Street Gas Plant facility (reference DA-1 
line). Over the years, fine-grained sediment from the storm sewer outfalls and other 
sources has accumulated on top of the NAPL materials, forming a natural cap.   

Tacoma Coal Gasification Plant/Tacoma Gas Company:  The Tacoma Coal 
Gasification Plant/Tacoma Gas Company (TCGP), a manufactured gas plant, operated 
from 1884 to 1923 on the western side of the head of the waterway (Black & Veatch 
1994). The facility produced coal gas until 1909, when it was converted to manufacture 
carbureted water gas (DOF 1999). Three oil storage tanks were constructed around 1910.  
After TCGP ceased operations, the tanks were used to store a variety of products, 
including fuel oil, gasoline, diesel oil, Raylig, and creosote.  The City of Tacoma 
removed the tanks in 1977 when a 30-inch sanitary sewer line was installed near Dock 
Street. 

In the mid-1980s, coal tar contamination was identified in the former area of the TCGP 
site during construction of I-705.  As part of the I-705 construction, a series of French 
drains (termed DA-1 line) were installed by the Washington State Department of 
Transportation (WSDOT) under A-Street to stabilize the road surface.  Surface and 
ground water collected by the drains were piped to one of the existing twin 96-inch 
stormwater outfalls already discharging into Thea Foss Waterway.  The drains were 
placed in an area containing coal tar and tarry materials.  Contaminated materials entered 
the drains and were discharged to Thea Foss Waterway along with the collected water.  
Interim measures to halt discharge from the DA-1 line were completed in March 2003 by 
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WSDOT with oversight by Ecology.  Final measures will be implemented in the future 
based on the schedule for construction of the D Street overpass by the City of Tacoma. 

American Plating:  American Plating conducted electroplating operations on the eastern 
shore between 1955 and 1986 (Tetra Tech 1988). This facility also operated under the 
names Puget Sound Plating and Seymour Electroplating.  The electroplating process used 
various metals, including cadmium, chromium, copper, nickel, and zinc.  Process 
wastewaters were discharged directly to the head of the waterway until 1978, when the 
facility was connected to the Tacoma sanitary sewer system.  Although discharges were 
permitted prior to 1978, several permit violations are on file with Ecology.  As directed 
by Ecology, hazardous chemicals and materials have been removed from the site.  While 
initially identified as a possible upland source of contamination (Tetra Tech 1988), 
Ecology later determined that the site was not an on-going source (Ecology 2003). 

Storm Drains:  Several stormwater outfalls are located in the Head of the Thea Foss 
Waterway. Approximately 5,800 acres of the City of Tacoma drain to the waterway via 
four primary outfalls, including the twin 96-inch outfalls at the Head of the Waterway 
(DOF 1999, City of Tacoma 1995).  Of these, three (237a, 237b, 243) were identified by 
Tetra Tech (Tetra Tech 1988) as known sources of metal contamination.  The twin 96
inch outfalls (237a and 237b) are the largest in the Head of the Waterway.  These outfalls 
serve the Nalley Valley and south Tacoma drainage basins.  Stormwater outfall 243 
drains the Union Pacific and Burlington Northern Railroad yards.  The primary source of 
recent sediment to the Thea Foss Waterway is from municipal storm drains.  Polycyclic 
aromatic hydrocarbons (PAHs) and bis(2-ethylhexyl)phthalate (BEP) concentrations in 
surface sediments are relatively high at the head of the waterway and generally decline in 
a northward direction (DOF 1999; City of Tacoma 1995c, 1997a, 1999).  The available 
data provide strong evidence that stormwater was a significant source of PAH and BEP 
contamination to surface sediments in the waterway (DOF 1999).  As discussed above, 
coal tar contamination identified in the area of the former TCGP was migrating along a 
series of French drains into catch basins installed under I-705, which were connected to 
one of the 96-inch stormwater outfalls.  The stormwater outfalls still represent a potential 
recontamination source that will be further evaluated as part of the Operations 
Maintenance and Monitoring Plan (OMMP). EPA and Ecology are working with the 
City of Tacoma and others to resolve stormwater discharge issues. 

SR-509 Bridge Construction:  More recent NAPL disturbance appears to have occurred 
as part of the SR-509 Bridge construction in the mid 1990s.  Pulling of timber piles to 
remove floats associated with the former Pick’s Cove Marina and the installation of false 
work piles to support bridge construction appears to have disturbed the fine-grained 
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sediment cap and underlying NAPL deposits and to have pulled  underlying 
contamination close to the surface (DOF 2000a,b).  This may also have opened 
preferential pathways for release of the previously contained contaminants. 

The SR-509 seep appears to have started sometime during the construction of the SR-509 
Bridge. An aerial photograph reveals that the seep was present during construction of the 
bridge in 1995. No mention is made of the NAPL seep in the EPA Remedial 
Investigation (RI) or Feasibility Study (FS) (Tetra Tech 1985, 1988), nor is there mention 
during the sampling associated with Rounds 1 and 2 of the City of Tacoma’s pre-
remedial design investigations (City of Tacoma 1995b, 1997b).  In addition, Gordon 
Pickering, owner of the Pick’s Cove Marina from 1976 until recently, does not recall the 
seep being present prior to the bridge construction (Declaration of Gordon Pickering, 
September 13, 2000).  Sheens and odors from the seep are very obvious and are distinctly 
different from fuel or oil sheens (City of Tacoma 2001a). 

Prior to construction of the SR-509 Bridge, four docks existed for use by small vessels 
that were part of the former Pick’s Cove Marina, located on the east side of the waterway.  
Three of the docks were removed during bridge construction.  Timber piles driven into 
the waterway bottom sediments anchored these docks.  Available information indicates 
that the timber piles were pulled out using the “dead line pull” method during 
construction of the bridge (DOF 2000a). The actual depth of the piles is unknown, but 
timber piles are usually driven at least one-third the total depth of the overlying water for 
stability. In 25 feet of water, the piling depth into the sediment would be approximately 
8 feet or greater. At this depth, the piles would have been driven through the NAPL layer 
in this area of the waterway and into the underlying dense materials (DOF 2000a).  The 
piles were also pulled out through the NAPL layer when they were removed, likely 
creating a suction that pulled NAPL material to the surface and providing NAPL material 
to feed the seep. 

False work piles were installed during the construction of the SR-509 Bridge.  False work 
piles are temporary pilings placed to support the bridge structure and to support 
scaffolding during construction. Upon completion of construction, the suspension cables 
and the permanent footings supported the bridge structure, and the false work pilings 
were cut off near the mudline rather than being pulled out.  Four false work piles, cut off 
near the mudline, were observed by divers as part of the SR-509 seep evaluation 
conducted by the City of Tacoma (2001a).   
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1.3 REGULATORY AND ENFORCEMENT HISTORY OF SITE 

On September 8, 1983, the CB/NT site was placed on the National Priorities List (NPL) 
of sites requiring investigation and cleanup under the EPA Superfund Program.  In 
response to this NPL listing, the Washington Department of Ecology (Ecology) 
completed remedial investigation and feasibility studies (RI/FS) in 1988 (Tetra Tech 
1985 and 1988). The RI/FS concluded that sediments in near shore areas of the CB/NT 
site contained elevated levels of many contaminants.  These contaminants included zinc, 
lead, mercury, high molecular weight polycyclic aromatic hydrocarbons (HPAHs), low 
molecular weight polycyclic aromatic hydrocarbons (LPAHs), cadmium, copper, nickel, 
2-methylphenol, 4-methylphenol, bis(2-ethylhexyl)phthalate (BEP), butyl benzene 
phthalate, and polychlorinated biphenyls (PCBs). 

On September 30, 1989, EPA issued the ROD for the CB/NT Superfund Site based on 
the areas identified in the RI/FS that warranted source control and sediment remediation.  
The 1989 ROD presented remedies for contaminated sediments in the Sitcum, Middle, 
Wheeler-Osgood, St. Paul, Head and Mouth of the City (Thea Foss), and Head and 
Mouth of the Hylebos Waterways (Figure 1). 

In March 1994, the City of Tacoma voluntarily entered into an Administrative Order on 
Consent (AOC) with EPA to address the contaminated sediments in the Thea Foss and 
Wheeler-Osgood Waterways (EPA 1994a).  In August 1994, the Utilities and others 
entered into a Funding and Participation Agreement for the Thea Foss and Wheeler 
Osgood Waterway Remedial Design Study with the City of Tacoma. 

In July 1997, EPA issued an ESD that modified the sediment cleanup standard for PCBs 
(EPA 1997). In August 2000, EPA issued another ESD to describe how the ROD should 
be implemented in the Thea Foss, Wheeler-Osgood, and Hylebos Waterways (EPA 
2000). This document described the significant differences between the ROD and the 
cleanup plans set forth in the ESD. The selected remedy for the CB/NT site is a 
combination of source control (upland), sediment confinement (capping), natural 
recovery, site use restrictions, and monitoring.  Three of the five primary elements of the 
CB/NT ROD will be implemented in the Utilities Work Area consistent with the 
CD/SOW:  site use restrictions, sediment confinement, and monitoring.  It has been 
determined that natural recovery will not be feasible in the Utilities Work Area; therefore, 
the natural recovery element of the CB/NT does not apply to the Utilities Work Area.  
Upland source control to the Utilities Work Area is also not an element of the remedy 
(see Section 9). 
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The Utilities and other potentially responsible parties (PRPs) also engaged in a multi-year 
process aimed at fairly and equitably allocating liability for cleaning up the Thea Foss 
Waterway. On October 1, 2001, the Utilities submitted a Good Faith Offer to EPA, 
Region 10 (Utilities 2001), stating their offer to design and implement the remedial action 
for RA 23/24. Subsequently, an integrated settlement was reached among the PRPs.  The 
City of Tacoma agreed to take responsibility for performing the remedial action in 
Remedial Action Areas 1 through 22, and the Utilities agreed to take responsibility for 
Remedial Action Areas 23 and 24 and the southern portions of Remedial Actions Areas 
19b, 20, and 22. A confidential Memorandum of Understanding (MOU) was signed 
between the City of Tacoma and the Utilities on September 27, 2002, identifying the 
roles, responsibilities, and specific activities applicable to each party.  A separate RD/RA 
Consent Decree between EPA and the Utilities was signed on September 27, 2002 (EPA 
2002a), documenting the Utilities responsibility for cleanup of the Head of the Thea Foss 
Waterway. The SOW, attached as Appendix B to the CD, was the basis for the remedial 
design and remedial action activities for the Utilities Work Area.  The Utilities did not 
own, lease, or otherwise control any of the property in the Utilities work area, but agreed 
to perform the work described in the CD. 

1.4 MAJOR FINDINGS AND RESULTS OF SITE INVESTIGATIONS  

1.4.1 Pre-Remedial Design Investigations for the Thea Foss Waterway 

Hart Crowser performed numerous studies of the Thea Foss and Wheeler-Osgood 
Waterways for the City of Tacoma under the 1994 AOC.  These studies included 
investigations in the Utilities Work Area that are applicable to the remedial action design 
and construction addressed in this document. 

The following documents present the data and evaluations resulting from the studies 
performed for the City of Tacoma.  Pertinent information from these documents has been 
incorporated into the remedial design for the Head of the Thea Foss Waterway. 

•	 Draft Surface Water Quality (City of Tacoma 1989) 

•	 Compilation of Existing Data for the Thea Foss and Wheeler-Osgood Waterways 
(City of Tacoma 1995a) 

•	 Remedial Design Work Plan (City of Tacoma 1995b) 

•	 Round 1 Data Evaluation Report (City of Tacoma 1995c) 

•	 Screening of Remedial Options Report (City of Tacoma 1996) 

•	 Round 2 Data Evaluation Report (City of Tacoma 1997a) 
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•	 Round 3 Pre-Remedial Design Sampling and Analysis Plan (SAP) and Sampling 
and Analysis Plan, Sediment Management Area 7 (City of Tacoma 1997b) 

•	 Remedial Action Alternative Technical Memorandum (City of Tacoma 1997c) 

•	 Final Round 3 Data Evaluation and Pre-Remedial Design Evaluation Report (City 
of Tacoma 1999) 

•	 Preliminary Draft Design Analysis Report (City of Tacoma 2000) 

•	 Pre-Final Draft Design Analysis Report (City of Tacoma 2001a) 

•	 Final Design, Design Analysis Report (City of Tacoma 2002) 

Additional studies performed by others relating to the Head of the Thea Foss Waterway 
include the following: 

•	 Probable contaminant sources, based on sediment quality data and other 

information, Thea Foss Waterway, Tacoma, Washington (DOF 1999) 


•	 Historical Block 2100 Intertidal Sediment and Subsurface Soil Assessment 
(GeoEngineers 1999) 

•	 SR-509 Seep Evaluation, Technical Memorandum (DOF 2000a) 

•	 SR-509 East-West Corridor Project, Geotechnical Report (Shannon & Wilson 
1992) 

•	 Ground Water Modeling Technical Memorandum (S.S.  Papadopalos 1998) 

•	 Environmental Conditions Summary Report (GeoEngineers 2000a) 

•	 Final Focused Feasibility Study Former Oil/Creosote Storage Tank Property 
(GeoEngineers 2000b) 

•	 Former Oil/Creosote Storage Tank Property Remedial Design Report 

(GeoEngineers 2001) 


•	 Former Standard Chemical Company Property Final Focused Feasibility Study 
(GeoEngineers 2000c) 

•	 Remedial Design Exploration Work Plan, Former Standard Chemical Company 
Site (GeoEngineers 2002f) 

•	 Geotechnical Data Report, Standard Chemical Company Site (GeoEngineers 
2002e) 

•	 Cleanup Action Plan/Engineering Design Report, Standard Chemical Company 
Site (GeoEngineers 2002b) 
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•	 Supplemental Remedial Design Exploration Sampling and Analysis Plan, Thea 
Foss Waterway—Sheet Pile Transition Zone (GeoEngineers 2002g) 

•	 Draft Transition Zone Exploration Results Summary and Geotechnical 

Recommendations Report, Thea Foss Waterway (GeoEngineers 2002c) 


1.4.2 Pre Remedial Design Investigations for the Head of the Thea Foss Waterway 

Foster Wheeler Environmental (now Tetra Tech–FW), DOF, and GeoEngineers 
evaluated the existing data for the Head of the Waterway and determined that additional 
chemistry and geotechnical information was needed prior to the development of the 
remedial design summarized below (Section 5.3).  Several pre-remedial design 
investigations were conducted by the Utilities to further characterize the Utilities Work 
Area. The following sections summarize these investigations. 

1.4.2.1 Head of the Waterway and Transition Zone Exploration 

Foster Wheeler Environmental and GeoEngineers conducted hollow-stem auger drilling 
operations from January 21 to January 24, 2002 (Foster Wheeler Environmental 2002a).  
The borings were drilled along the east and west banks of the Head of the Thea Foss 
Waterway, along the centerline of the head of the waterway, and in the transition zone 
proposed at the time of sampling (Station 72+10).  In total, 12 borings were drilled to a 
depth of between 7 feet and 56 feet below mudline. 

Physical tests were conducted on representative samples collected from the 12 borings to 
determine geotechnical characteristics in support of capping, dredging, and disposal 
design activities.  Results indicated that the proposed dredge sediments are classified as 
poorly graded fine to medium sand to sand with a trace of silt, and the sediments in the 
remainder of the waterway are classified as either sand with gravel and silt or organic silt 
to organic sandy silt.  In addition, in situ vane sheer testing was conducted on 8 of the 12 
borings to determine the shear strength and bearing capacity of sediments in the 
waterway after placement of a cap a minimum of 3 feet thick.  In general, the upper 10 
feet of most sediment in the waterway was described as very soft to soft, with shear 
strengths ranging from 55 to 256 psf.  These resulting values were used as input into the 
remedial design consolidation and bearing strength calculations. 

Chemical analyses were performed on composite sediment samples representing the 
proposed dredge prism at the head of the waterway.  Results of the bulk sediment 
chemistry analyses showed that 4,4’-DDD and total PCBs exceeded the Sediment Quality 
Objectives for the Thea Foss Waterway, and that several PAHs and BEP were detected 
but did not exceed the SQOs.  A Dredge Elutriate Test (DRET) was performed on a 
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composite sediment sample comprising the upper 4.5 feet of material from two station 
locations (FW-3 and FW-6) that were within the proposed dredge prism.  The DRET was 
used to predict short-term water quality impacts at the point of dredging.  Based on the 
results of the DRET, no potential existed for short-term adverse impacts to water quality 
at the point of dredging due to dissolved chemicals of concern.   

1.4.2.2 Standard Chemical Company 

GeoEngineers conducted an investigation of surface and subsurface sediment and soil at 
the Standard Chemical Company site located at approximately Station 75+50 on the west 
bank of the Thea Foss Waterway on December 17, 2001, and from January 9 to January 
28, 2002 (GeoEngineers 2002e). The exploration was performed to support remedial 
design of NAPL hot spot removal actions to be completed at the Standard Chemical 
Company site by Ecology.  Field activities included sampling surface sediment at  
13 locations and drilling hollow-stem auger borings at 16 locations to explore surface and 
subsurface sediment and soil at this site.   

Chemistry results from the surface sediment samples indicated the highest concentrations 
of HPAHs were located immediately north of the northern boundary of the Standard 
Chemical Company site and near the Standard Chemical Company NAPL seep (also 
known as the West Bank seep).  Within 30 feet, these concentrations declined to values 
typical of surface sediments in the head of the waterway. 

Physical and chemical testing was performed on samples collected from the subsurface 
sediment borings.  Physical testing results indicated that sediment borings from the 
intertidal area were drilled through recent sediments, older sediment, and recessional 
outwash deposits.  Upland borings were drilled through fill, deltaic deposits, and 
recessional outwash deposits.  In general, total  HPAH concentrations were highest in 
subsurface samples obtained from 7 to 12 feet below mudline. 

Subsurface soil borings were also sampled for physical and chemical testing.  Physical 
testing results indicated recessional outwash overlain by a deltaic deposit layer followed 
by fill.  The highest total PAH concentrations were detected in the hot spot area.  
Considerably lower total PAH concentrations were noted at similar elevations in 
surrounding borings. 

1.4.2.3 Transition Zone Exploration 

The purpose of this investigation was to provide additional geotechnical data on the 
transition zone to evaluate where to install the submarine sheet pile wall.  The 
investigation was performed by the Utilities in June and July 2002 and involved drilling 
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eight hollow-stem auger borings to explore subsurface sediment properties from 
Waterway Station 70+50 to 72+60 (GeoEngineers 2002c).  Samples were collected for 
geotechnical testing and chemical analysis (PAHs and NAPL).  The results were used to 
develop subsurface sediment profiles for use in engineering analyses.  The results of the 
analyses were used to develop recommendations for the design and configuration of the 
submarine sheet pile wall and rip rap slope in the transition zone.  These 
recommendations included evaluating the sheet pile wall location and collecting 
additional borings prior to final design if the wall was to be located outside the area that 
was evaluated. 

1.4.2.4 Additional Transition Zone Explorations 

Based on the above information, additional explorations were necessary to support the 
finalization of the remedial design, specifically the transition area sheet pile wall location 
and configuration. The Utilities collected data from 5 borings in January 2003, as 
detailed in the work plan submitted to EPA on November 13, 2002, to obtain specific 
geotechnical and environmental information between Station 70+10 and Station 70+55 
for use in the final design of the transition zone sheet pile wall (GeoEngineers 2002i).  
Results from these additional explorations were included and discussed in the 
Geotechnical Data Report submitted to EPA as an intermediate deliverable 
(GeoEngineers 2003) and used in Section 5 as part of the final transition zone design. 

1.4.2.5 Video and Diver Observations 

NAPL seepage had been observed in three areas including on the west bank adjacent to 
the former Standard Chemical Area, near the location of abandoned well MW-5 at the 
end of the City Pier and beneath the east end of the SR 509 bridge.  The seep adjacent to 
the Standard Chemical area was eliminated with remediation of the area by the 
Washington State Department of Ecology (discussed below).  An investigation consisting 
of the collection of video and diver observations of the MW-5 and SR 509 NAPL seeps 
from both the surface and underwater was performed by Foster Wheeler Environmental 
on July 10, 2002. At the SR 509 Seep Area, the outer extent of the surface NAPL sheens 
was delineated with buoys. Divers were deployed at these locations to collect underwater 
observations of the outer boundary of the seeps in relation to the grid placed by Hart 
Crowser for the City of Tacoma in 2001 (City of Tacoma 2001a).  In addition, the divers 
swam transects beyond the delineated boundary to collect additional observations.  The 
NAPL seep was found not to extend beyond the delineated boundary and to be contained 
within the underwater grid that was placed by Hart Crowser during similar investigations 
(City of Tacoma 2001a).  No NAPL seeps or evidence of NAPL on the sediment surface 
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were observed in the vicinity of the MW-5 area.  Observations made by personnel of 
Tetra Tech, FW during low tides in June 2003 support the findings described above.  

1.4.2.6 Bathymetry and Topographic Surveys 

A bathymetric survey of the head of the waterway and topographic surveys of the 
shoreline area were conducted to gather elevation data for the project base map and 
remedial design engineering analyses.  Foster Wheeler Environmental conducted 
bathymetric surveys on December 8, 2001, and January 23, 2002, and Apex Engineering, 
LLC conducted topographic surveys on February 7 and 8, March 8, May 16, October 2, 
and October 12, 2002. 

1.5 PRIOR REMOVAL AND REMEDIAL ACTIVITIES  

Standard Chemical Company:  As described above, Standard Chemical Company 
(formerly known as the Standard Creosote Company), operated on the western side of the 
waterway in the area (between SR 509 and the City Pier) bounded by City of Tacoma 
property to the north and south, by the waterway to the east, and by Dock Street to the 
west. Although NAPL from the Standard Chemical Site was released and was eventually 
covered by a natural sediment cap, intermittent NAPL seepage and high concentrations of 
PAHs were observed in the intertidal area adjacent to the site.  The Standard Chemical 
area was remediated in early 2003 by Ecology..  Contaminated sediments were excavated 
and disposed off-site and the excavation was backfilled with clean sand. 

American Plating:  As described above, American Plating and other companies  
conducted electroplating operations on the eastern shore between 1955 and 1986 (Tetra 
Tech 1988). The electroplating process used various metals, including cadmium, 
chromium, copper, nickel, and zinc.  Process wastewaters were discharged directly to the 
head of the waterway until 1978, when the facility was connected to the Tacoma sanitary 
sewer system. Although discharges were permitted prior to 1978, several permit 
violations are on file with Ecology.  As directed by Ecology, hazardous chemicals and 
materials have been removed from the site.  While initially identified as a possible upland 
source of contamination (Tetra Tech 1988), Ecology later determined that the site was not 
an on-going source (Ecology 2003).  The site buildings have subsequently been 
demolished and removed from the site.  Areas of concrete rubble and contaminated soils 
still remain on site awaiting remediation. 
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2. BACKGROUND 

2.1 ROD CLEANUP OBJECTIVES 

The project cleanup objectives as defined in the CB/NT site ROD are as follows: 

•	 Sediment Quality Goal: The sediment quality goal for the CB/NT site is a 
conceptual target condition for Puget Sound, which is defined by Element P-2 of 
the 1988 Puget Sound Water Quality Authority (PSWQA) Plan (PSWQA 1989) 
as the absence of acute or chronic adverse effects on biological resources or 
significant human health risk.  Element P-2 of the PSWQA Plan required Ecology 
to develop and adopt regulatory standards for identifying and designating 
sediments that have observable acute or chronic adverse effects on biological 
resources or pose a significant health risk to humans.  Subsequent to issuance of 
the CB/NT site ROD, Element P-2 was codified in Chapter 173-204 of the 
Washington Administrative Code (WAC). 

•	 Sediment Quality Objective (SQOs): SQOs are chemical performance 
standards for the CB/NT Site that apply to cleanup of surface sediment (0 to 10 
centimeters [cm]).  They are scientifically acceptable definitions of the sediment 
quality goal of no adverse biological effects using data available at the time the 
ROD was published. SQOs for individual chemical contaminants that were 
developed in the RI/FS and that are specified in the ROD are provided in Table 1
1. Modifications to the original chemical criteria (i.e., for PCBs) are addressed in 
the 1997 ESD. The framework for interpreting these chemical criteria and 
optional biological testing to identify sediments that require remediation are 
presented in Table 2 of the SOW. 

•	 Sediment Remedial Action Level: The sediment remedial action level (SRAL) 
for a given chemical is the maximum sediment concentration predicted to 
decrease to the SQO for that chemical within a 10-year natural recovery period 
following source control. SRALs are defined to distinguish between areas that 
exceed the SQOs but are predicted to recover naturally, and areas that are more 
contaminated and require active remediation to achieve the SQOs.  The primary 
intent of active remediation of sediments is to achieve a net environmental and 
public health benefit; therefore, consideration of habitat restoration issues is also 
required (EPA 1994b; EPA et al.  1994). 
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Table 1-1. Sediment Quality Objectives 
Chemical Sediment Quality Objective1/ 

Metals (mg/kg dry weight; ppm) 
 Antimony 

Arsenic 
 Cadmium 

Copper 
Lead 
Mercury 
Nickel 
Silver 
Zinc 

Organic Compounds (µg/kg dry weight; ppb) 
Low Molecular Weight Polycyclic Aromatic 
Hydrocarbons (LPAH) 

Naphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
2-Methylnaphthalene 

High Molecular Weight PAH (HPAH) 
Fluoranthene 
Pyrene 

 Benz(a)anthracene 
Chrysene 
Benzofluoranthenes 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(ghi)perylene 

Chlorinated Organic Compounds 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 

 Hexachlorobenzene (HCB) 
Total Polychlorinated Biphenyls (PCBs) 

Phthalates 
 Dimethyl phthalate 
 Diethyl phthalate 

di-n-butyl phthalate 
Butyl benzyl phthalate 
Bis(2-ethylhexyl)phthalate 
Di-n-octyl phthalate 

15 

150 A
57 B
5.1 B
390 L

450 B

0.59 L

>140 A,B

6.1 A

410 B 

5,200 L

2,100 L

1,300 A,B

500 L

540 L

1,500 L

960 L

670 L 

17,000 L

2,500 L

3,300 L

1,600 L

2,800 L

3,600 L

1,600 L

690 L

230 L

720 L 

170 A,L,B

110 B

50 L,B

51 A

22 B 

300 * 

160 L

200 B

1,400 A,L 

900 A,B

1,300 B
6,200 B 
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Table 1-1. Sediment Quality Objectives (continued) 
Chemical Sediment Quality Objective1/ 

Phenols 
Phenol 420 L

 2-Methylphenol 63 A,L

 4-Methylphenol 670 L
 2,4-Dimethylphenol 29 L

 Pentachlorophenol 360 A 

Miscellaneous Extractable Compounds 
 Benzyl alcohol 73 L

 Benzoic acid 640 L,B

 Dibenzofuran 540 L

 Hexachlorobutadiene 11 B

 N-nitrosodiphenylamine 28 B 

Volatile Organic Compounds 
Tetrachloroethene 57 B

 Ethylbenzene 10 B

 Total xylenes 40 B 

Pesticides 
p,p’-DDE 9 B

 p,p’-DDD 16 B

 p,p’-DDT 34 B 

1/Lowest apparent effects threshold among amphipod, oyster, and benthic infauna: 
A - amphipod mortality bioassay 
L - oyster larvae abnormality bioassay

 B - benthic infauna 
* - The sediment quality objective for human health was revised in EPA’s 1997 ESD to a PCB SQO of 300 

µg/kg. 

2.1.1 ESD Cleanup Objectives 

In addition to the cleanup objectives set forth in the ROD, the 2000 ESD establishes 
specific cleanup objectives for the Thea Foss Waterway.  The ESD describes the EPA-
selected remedial action for the contaminated sediments in the Utilities Work Area as a 
combination of dredging, thick capping over areas without active NAPL seeps, and 
multilayer thick capping over areas with active NAPL seeps.  The dredge prism will be 
designed to aid cap construction by creating the minimum footprint necessary to lay a cap 
that meets the requirements of the ESD.  The general requirements for the thick cap 
include the following, as described in the ESD Section IV.A: 

“Caps will have a minimum thickness of three feet and will be constructed to 
address adverse impacts through four primary functions: 

a) Physical isolation of the contaminated sediment from the ecological 
receptors; 
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b) 	 Stabilization of contaminated sediments, preventing resuspension and 
transport to other locations within the waterway; 

c) Reduction of contaminants transported through the groundwater pathway to 
levels that will not recontaminate surface sediments (defined as the 
“biologically active zone” where most sediment-dwelling organisms live) 
above the SQOs or adverse biological effect levels, or contaminate surface 
water at levels exceeding background concentrations or marine chronic water 
quality criteria; 

d) Provide a cap surface that promotes colonization by aquatic organisms.” 

In addition to the general requirements for thick capping, the cap over the NAPL seep 
areas must comply with the requirements of Section IV.E.2 of the ESD.  Section IV.E.2 
requires the following: 

“A final remedial design based on modeling and treatability studies, and other 
appropriate studies, that conclusively determine that NAPL in the waterway will 
be stabilized and prevented from migrating to other portions of the waterway and 
from recontaminating surface sediments.  In addition to the cap performance 
requirements discussed at Section IV.A., the sorbent cap must at a minimum also 
meet the following requirements: 

a) The final design of the cap must demonstrate that hydraulic control can be 
achieved in order to prevent remobilization of NAPL within the waterway. 

b) The final design must demonstrate that it prevents recontamination from any 
source material below the cap. 

c) The cap must require minimal maintenance. 
d) NAPL stabilization should include removal of contaminant source material 

where necessary for effective confinement.” 

2.1.2 Differences between Final Remedial Action and the ESD 

The differences between the final remedial action and the ESD are outlined below: 

•	 The ESE envisioned that remediation in Thea Foss would be completed by a 
single entity; however, the City of Tacoma and the Utilities agreed to divide 
remedial responsibility.  The Utilities agreed to design and implement the remedy 
for the head of Thea Foss that extends southward of Station 70+00. 

•	 The ESD envisioned that "In SSMA 7b3a, the dredge cut within the navigation 
channel will taper from -26 feet MLLW at Station 72+00 to -13 feet MLLW near 
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Station 72+40." This concept proved unworkable because of the likely 
"daylighting" of NAPL in the transition slope.  Final design and construction 
consisted of moving the Utility Work Area northward to station 70+10 and 
installing the sheep pile wall at this location.  From station 70+10 southward to 
the head of the waterway, contaminated sediments would be capped to an 
elevation of approximately -13 feet MLLW on the south side of the wall.  The 
transition zone would be from Station70+00 to 70+10 where rip rap would be 
placed on the north side of the 70+wall after dredging by the City of Tacoma. 

•	 During development of the ESD it was assumed that a “sorbent cap” would be 
installed to mitigate the effects of NAPL seepage near the head of Thea Foss.  As 
part of the Utilities design, other alternatives were identified and evaluated that 
led to the installation of a HDPE cap. Discussions with EPA staff indicated that 
requirements in the ESD were performance based and that other alternatives that 
met the performance criteria would be acceptable. 

•	 The ESD envisioned that "final design of the slurry cut-off wall must be such that 
hydraulic control can be achieved in order to prevent remobilization of NAPL 
within the waterway".  Design studies completed after the ESD was published 
indicated that a slurry wall was not required (and would not have been effective) 
to prevent flow from upland areas.  Site data indicated that NAPL was not 
migrating to the waterway from upland areas and evaluation of ground water flow 
directions indicted that ground water flow into the waterway was primarily in the 
vertical direction and would not have been affected by the slurry wall. 

2.1.3 Design Objectives 

The remedial design for the Utilities Work Area was developed to meet the following 
design objectives: 

•	 Provide a cost-effective, long term, constructible remedial design. 

•	 Meet the ESD and ROD cleanup objectives as summarized above. 

•	 Minimize the volume of sediment dredged to minimize the long-term liability 
associated with dredge material disposal. 

•	 Incorporate a turning basin for recreational vessels up to 45 feet in length with a 
bottom elevation of -9 MLLW (or deeper) into the remedial design, as requested 
by Washington State Department of Natural Resources. 
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•	 Provide a remedial design that is consistent with the City of Tacoma’s request to 
the Corps (City of Tacoma, 1999) to deauthorize the navigation channel from 
Station 70+00 to the end of the waterway. 

•	 Provide a remedial design that is consistent with the City of Tacoma’s 
deauthorization questionnaire (City of Tacoma, 1989) stating that “the remaining 
area, between the north edge of the SR-509 cable stayed bridge and the Head of 
the Waterway, would be capped with approximately three feet of clean material to 
confine the contaminated sediments leaving a channel depth in this area at an 
elevation ranging generally from 0 to –10 feet MLLW.” 

3. CONSTRUCTION ACTIVITIES 

3.1 DESCRIPTION OF CONSTRUCTION ELEMENTS 

The primary elements of construction within the Utilities Work Area consisted of site 
preparation, dredging in the extreme south end of the waterway, upland disposal of 
dredged material, installation of an impermeable cap over the SR 509 Seep area, 
installation of a sheet pile wall, capping and outfall scour protection.  In addition to the 
primary elements listed above, the work also included installing/replacing wooden pilings 
with steel pipe piles for the Foss Landing Marina and for the proposed Kayak/Non
motorized dock (adjacent to the south portion of the former American Plating site), and 
completion of a designated habitat area along a portion of the east bank for the City of 
Tacoma. 

The Utilities Work Area was divided into eleven smaller work areas:  Transition Zone, 
North Waterway, Central Waterway (deep and shallow zones), South Waterway, SR-509 
Seep Area, East Bank Slopes, West Bank Slopes, South Bank Slopes, Standard Chemical 
Remediation Area, Slopes with existing rip rap, and Foss Landing Marina.  Figure 3 
details these remediation action areas.  Table 3-1 summarizes the remedial actions for 
each of the work areas within the overall Utilities Work Area in Head of the Thea Foss 
Waterway. 
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Table 3-1.	 Summary of Actions Associated with Remediation of the Utilities  
Work Area 

Area Remedial Action Summary of W
1 – Transition Zone • The transition zone forms 

the demarcation between 
the Utilities’ remedial 
action area in the southern 
portion of the waterway 
and the City of Tacoma’s 
remedial action area in the 
northern portion of the 
waterway.  The zone is 
located between 
Waterway Stations 70+00 
and 70+10. 

• Installed subme
pile wall. 

• Place rip rap butt
north side of shee
(to be completed
Tacoma). 

• Place approximat
habitat mix over 
buttress to elimin
hard points (to be
by City of Tacom

2 – North Waterway • Provided general capping 
and containment of 
bottom sediments. 

• Removed debris.
• Placed a 3-foot-th

minimum cap usi
waterway cap ma
between slope to
(excluding the ar
Foss Landing Ma
included in Actio

3A – Central Waterway
    Deep Zone 

• Provided general capping 
and containment of bottom 
sediments. 

• Provided a turning basin 
with adequate water depth 
for recreational boating 
safety 

• Removed debris. 
• Cut off designated
• Placed waterway 

elevation -9 MLL
Station 72+00 to 
approximately Sta
providing a turnin
recreational vesse

3B – Central Waterway
    Shallow Zone 

• Provided general capping 
and containment of bottom 
sediments. 

• Removed debris. 
• Cut off designated
• Filled toe of slope

additional slope s
failing slope along
southwest bank ju
the City Pier. 

• Reconfigured con
extend the 0 MLL
the north along th

• Placed a minimum
thick cap using w
material between 
slope capping and
zone of Action Ar
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rged sheet 
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ea under the 
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4 – South Waterway  • Provided general capping • Remove debris. 
protection for bottom • Cut off designated piles. 
sediments. • Dredged to design depths prior 

• Provided erosion protection to scour protection placement 
for cap from outfall and cap construction.   
discharge. • Capped areas surrounding the 

outfall scour protection using 
waterway cap, slope cap, slope 
armor, and habitat mix 
materials to toe berms. 

5 – SR-509 Seep Area 

6 – East Bank Slopes 

•	 Provided containment of 
localized NAPL seep area. 

•	 Provided slope cap and 
slope armor with habitat 
mix at a 2H:1V or flatter 
slope, adapted to the 
geometry of the waterway. 

•	 Provided habitat area along 
portion of East Slope in 
accordance with City of 
Tacoma plans. 

•	 Cut off falsework piles. 
•	 Installed impermeable cap. 
•	 Placed waterway capping 

material over impermeable 
cap. 

•	 Removed debris. 
•	 Cut off designated piles. 
•	 Constructed toe berm using 

slope armor material. 
•	 Capped slopes using slope cap 

material and slope armor 
material. 

•	 Placed habitat mix over slope 
armor material. 

•	 Extended Outfall 243, re-using 
the existing Tideflex® valve. 

•	 Placed outfall scour protection 
in front of Outfall 243. 

•	 Extended Outfalls 238, 239, 
240, 241, and 242 beyond new 
cap.  Provided drainage layer 
for seeps 743, and 748 beneath 
new cap. 

•	 Existing marina floats between 
the transition area and the 
north edge of the SR-509 
Bridge removed by the City of 
Tacoma.  Floating dock 
located just south of the SR 
509 Bridge removed and 
demolished. Existing wooden 
piles for marina and floating 
dock cut off and replaced with 
coated steel pipe piles. 

•	 Demolished and removed 
miscellaneous overwater 
structures near the SR-509 
Bridge. 
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Table 3-1.	 Summary of Actions Associated with Remediation of the Utilities  
Work Area (Continued) 

7 – West Bank Slopes • Provided slope cap and • Removed debris. 
slope armor with habitat • Cut off designated piles. 
mix at a 2H to 1V or flatter • Constructed slope toe berm 
slope, adapted to the using slope armor material. 
geometry of the waterway.  • Capped slopes using slope cap 

material and slope armor 
material. 

• Placed habitat mix over slope 
armor materials. 

• Placed scour protection in 
front of Outfall 235 (48-inch 
outfall). 

8 – South Bank Slopes • Increased the potential • Constructed outfall scour 
littoral marine habitat and protection apron using 
value. waterway cap, slope cap, slope 

• Provided scour protection armor and large outfall armor. 
for Outfalls 237a and b. • Constructed slope toe berm 

using slope armor. 
• Dressed slopes to an average 

2H to 1V slope or shallower. 
• Capped slopes using slope cap 

and slope armor materials. 
• Placed habitat mix over slope 

armor. 

9 – Standard Chemical • Capped the Standard • Capped existing slopes using 
Remediation area  Chemical Area after slope armor material. 

remediation by the • Placed habitat mix over slope 
Washington State armor. 
Department of Ecology. 

10 – Slopes with Existing Rip • Increased the potential • Constructed slope toe berm 
rap littoral marine habitat and using slope armor. 

value • Capped slopes using slope cap 
and slope armor up to bottom 
of existing rip rap. 

• Placed habitat mix over slope 
armor. 

11 – Foss Landing Marina • Provided propeller scour • Placed minimum 2.5 feet of 
protection under the waterway cap to the slope toe 
marina. berm. 

• Placed minimum 0.5 feet of 
slope cap over the waterway 
cap for scour protection. 

• Drove new coated steel pipe 
pilings for marina floats. 
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3.2 DESCRIPTION OF REMEDIAL ACTION ACTIVITIES 

3.2.1 Construction Project Team 

Construction and oversight of the selected remedy for the Utility Work Area was 
accomplished by a number of companies and regulatory agencies.  The major participants 
are summarized below: 

Construction and Management 

•	 PacifiCorp Environmental Remediation Company was the “contracting” entity for 
the Utilities (Advance Ross Subcompany, PacifiCorp and Puget Sound Energy).  
Lotte Hass of PacifiCorp was the designated Project Coordinator for the Utilities. 

•	 Dalton, Olmsted & Fuglevand, Inc. (DOF) was the on-site Utilities Oversight 
Manager.. Their role was to observe and document the remedial construction, 
conduct QA/QC reviews of the work and generally coordinate the construction 
activities between the contractors, designers, agencies and Utility representatives.  
Terry Olmsted was the management lead for these activities, and Greg Hartman, 
P.E., was the Construction Oversight Technical Representative. 

•	 Tetra Tech-FW was the Design Team.  Gary Braun was the Design Project 
Manager and interfaced with the DOF Oversight Manager and Contractor relating 
to design and construction issues throughout the construction work. 

•	 Wilder Construction was the Prime Contractor for the project.  Bill Brickey was 
Construction Contractor Project Manager.  Robert Stewart was the Contractor’s 
Supervisor. In addition to overall construction responsibility.   

o	 Miller Contracting was a subcontractor to Wilder Construction and was 
responsible for much of the in-water work, including wooden pile cutting, 
dredging, waterway capping, and toe-berm construction, in addition to 
supporting Wilder Construction during the impermeable cap placement.   

o	 General Construction was a subcontractor to Wilder Construction and was 
responsible for constructing the sheet pile wall placed at Waterway Station 
70+10 

o	 Culbertson Marine was a subcontractor to Wilder Construction and was 
responsible for installing pipe piles for the Foss Landing Marina and Non-
Motorized dock. 
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o	 INCA Engineers was the licensed land surveyor retained by Wilder 
Construction to set horizontal and vertical control points for the overall 
construction project. 

•	 GeoEngineers was retained by the Utilities to provide the design and construction 
oversight for the Sheet Pile Wall.  They were also retained by Foss Landing 
Marina to provide design input and oversee the installation of the pipe piles 
installed for the marina and non-motorized dock. 

•	 Sitts and Hill, retained by the Foss Landing Marina owners, was the design 
engineer for the new pipe piles installed at the Foss Landing Marina and Non-
Motorized dock. They provided the horizontal and vertical surveys for the as-
built locations of the pipe pilings. 

Agency Oversight 

•	 EPA, Region 10 was the lead agency responsible for overseeing the remedial 
work. Piper Peterson Lee was the Remedial Project Manager and was responsible 
for review and approval of the various elements of the construction project.  She 
frequently attended the weekly project progress meetings and provided input and 
guidance. In addition she coordinated review and oversight provided by the 
Corps of Engineers, NOAA, URS (David Schuchardt) and the Washington State 
Department of Fish and Wildlife.  John Malek of EPA was responsible for 
oversight of construction water quality monitoring and control.   

•	 Corps of Engineers, the Seattle District, provided day-to-day construction 
oversight on behalf of the EPA. Beth Coffey and later Kym Takasaki coordinated 
the Corps of Engineers’ oversight activities.  Joseph Marsh, Emile Pitre, and Jim 
Shaw made frequent oversight visits, and attended most of the weekly project 
progress meetings throughout the construction process. 

3.2.2 Shoreline Demolition and Debris Removal Activities 

Shoreline demolition activities were accomplished in accordance with the design 
specifications. The primary buildings or structures that were removed and demolished 
include the following: 

•	 Covered wooden dock with floats south of the SR 509 Bridge 
•	 Partial wooden dock with floats north of the covered dock at Foss Landing 


Marina beneath the SR 509 Bridge 

•	 Over water deteriorated wooden piers at Foss Landing underneath the SR 509 

Bridge 
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•	 Bulkheads, miscellaneous pilings and debris along the shoreline of the former 
American Plating facility and Berg Scaffolding properties south of the Foss 
Landing docks. 

•	 Bulkheads and debris along the west shoreline from the SR 509 Bridge south to 
the 23rd Street Bridge. 

•	 Asphalt paving on the west shore of the Thea Foss Waterway from the north side 
of the SR 509 Bridge to the project boundary at Station 70+10. 

•	 Steel pipe piles used for falsework for SR 509 Bridge 

• Wooden Pilings (75) that were cutoff at or near mudline and include the 

following: 


o	 Wooden piles used to support the wooden piers and docks at Foss Landing 
beneath SR 509 bridge 

o	 Wooden piles located on the west bank south of the SR 509 Bridge 
o	 Wooden pile clusters (dolphins) near the City Pier on west side 
o	 Wooden piles located about 150 feet northeast of Outfalls 237 
o	 Wooden piles located north of the SR 509 bridge and wooden piles located 

just south of SR 509 bridge used to moor floats.  These piles were replaced 
with steel piles described later in this report. 

The locations of all wooden piles cut off at or near mudline are shown on Figure 
1, Existing Pile Locations, Attachment 3 to this report 

• Steel pipe piles used for falsework for SR 509 Bridge were cut off near or below 
mudline. 

Construction debris that was identified as not contaminated was transported to a local 
recycler.  All other debris was transported to the LRI landfill facility. 

3.2.3 Dredging in South Area 

Dredging was accomplished in the south waterway area (Figure 3) shown on Figure 7 in 
the extreme southern end of the waterway south of Waterway Station 78+00.  This area is 
located at the discharge point of the Twin 96” Outfalls (Outfalls 237a and 237b).  The 
details of the dredging are provided in the Prefinal and Final Construction Inspection 
Report for the Dredging Element of the Remedial Action Areas 23 and 24, Attachment 2 
to this report. 

As required in the ESD, the dredging was necessary to place the required waterway 
capping materials, and maintain the same approximate predredge  elevation of the 
waterway. Dredging in this area was performed to a nominal elevation of -3 feet MLLW 
to accommodate the 3-foot minimum thickness cap required by ESD, minimizing dredge 
volume and the long-term liability associated with dredge material disposal, and allow for 
construction of an outfall scour protection apron in the area of the discharge from the 
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twin 96-inch outfalls. The post dredge survey of the dredge area (contained in 
Attachment 2) confirms the Contractor did an excellent job of controlling depth of cuts, 
minimizing over-depth dredging and total volume dredged.   

One small area on the east bank was not dredged to full depth because of the presence of 
a submerged pile cluster.  The contractor left this area at -2 MLLW to avoid pulling of 
these piles that had already been cut off below the mudline during a previous demolition 
activity in the waterway.  Another small area located near the west bank was left at an 
elevation of less than 0.4 feet above -3 feet MLLW.  This area was adjacent to an area 
with the steeper side slopes, and the additional dredging of a very thin dredge cut was 
deemed unacceptable because it could create slope instability. (Refer to Figure 1, 
Attachment 2 for the location of these areas.) 

3.2.3.1 Dredged Material Disposal 

The dredged materials were disposed in accordance with the Contractor’s “Dredge 
Sediments Disposal Plan” (Wilder 2003a).  The dredge materials include the dredged 
sediments and “incidental” debris defined as small wood debris, metal, chains, and 
cables, etc. that were removed from the waterway during the dredging process.  Larger 
debris was separated from the dredged sediments on the barge and disposed in 
accordance with the contractors “Waste Disposal Plan” (Wilder 2003b).   

Previous sampling and analyses conducted by the Utilities were used for waste 
characterization and waste profiling. No additional sampling or analyses of the dredged 
sediments were necessary. 

A total of 5,498 tons of dredged sediment was disposed off site.  The sediment was 
temporarily stockpiled within the Upland Rehandling Facility in a lined containment cell, 
and allowed to further drain and stabilize. The rehandling facility was located in a paved 
area beneath the SR 509 Bridge. Water that drained from the sediment was collected 
within the containment cell, and was pumped to 20,000 gallon waste water holding tanks 
for later sampling and disposal (see “Temporary Water Quality” discussed below) as 
required in the Water Quality Management Plan (DOF 2003). 

All dredged sediments were transported by licensed waste haulers.  Each shipment was 
accompanied by a completed Uniform Waste Manifest Form (manifest) signed by the 
generator. The dredged sediments were transported by truck and trailer from the 
containment cell to the Land Recovery Inc., (LRI) subtitle D landfill facility in Graham, 
Washington. All loads met the required paint filter test prior to being unloaded at the 
landfill facility.   
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Each truck hauling contaminated waste was lined with polyethylene sheeting.  Prior to 
departing the site, each truck and trailer entered a decontamination pad for washing as 
necessary to remove contaminated soil prior to leaving the decontamination pad.  Water 
from the decontamination pad was pumped to the previously mentioned waste water 
tanks. 

Each truck was inspected by Wilder Construction Co. for leaks and necessary placards 
prior to leaving the site..  A log, in addition to a copy of the Uniform Waste Manifest 
Form, was kept on site during job performance and transferred to the Wilder 
Environmental office of document control at project completion. 

3.2.3.2 Temporary Water Quality Control – Upland Rehandling Facility 

All temporary water control was accomplished in accordance with the Water Quality 
Management Plan  (DOF 2003). 

Water Collection.  Water generated from the stockpiled sediments was collected and 
pumped into water storage tanks for particulate settling and temporary storage prior to its 
ultimate disposition.   

Sampling and Testing of Collected Water.  To determine the ultimate disposition for 
collected  water, testing of the water from within the storage tanks was performed as 
outlined in the Water Quality Management Plan (WQMP) and briefly described below.  
Samples were collected by representatives of DOF and analyzed as and in accordance 
with the appropriate sections of the Quality Assurance Project Plan (DOF 2003).  The 
analytical parameters were the same as those previously analyzed for the Dredge Elutriate 
Test (DRET) so the analytical results could be compared to previously performed DRET 
results. 

After the filling of a temporary waste water tank, a water sample was collected from the 
tank. This sample was collected from mid-depth within the tank using a Niskin Bottle 
sampling device.  One sample was collected from each full or partially full tank for which 
disposition was to be determined.  The collected sample was sent to Analytical 
Resources, Incorporated (ARI), an analytical laboratory, for processing and testing based 
upon the modified DRET test protocols, as described in the WQMP.   

The DRET procedure is intended to simulate the release of dissolved pore water 
constituents into the receiving water column at the point of dredging.  The modified 
DRET based procedure used for these samples was generally as follows:.  The sample 
was allowed to settle, undisturbed, for 1 hour and the supernatant removed and placed in 
a decontaminated glass container.  An aliquot of the elutriate supernatant was placed in 
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polycarbonate centrifuge bottles and centrifuged for 30 minutes at 9000 rpm.  The 
centrifuged material was then filtered through a 0.45-micron cellulose acetate/nitrate 
filter and placed into the appropriate containers for dissolved metals analyses.  A similar 
aliquot of the elutriate supernatant was placed into stainless-steel centrifuge bottles and 
centrifuged at 6300 rpm for 30 minutes.  The resulting centrifuged supernatant was then 
poured into appropriate containers for organics and organic carbon analyses.   

Samples were analyzed for total and dissolved constituents according to the following 
list; 

• Polycyclic aromatic hydrocarbons (PAHs) and phthalates by EPA Method SW 8270; 

• Chlorinated pesticides 4,4'-DDD, 4,4'-DDE and 4,4'-DDT by EPA Method 8081A; 

• Polychlorinated biphenyl (PCB) Aroclors by EPA Method 8081A; 

• Lead, zinc and mercury by EPA Method 7470A; 

• Total organic carbon by EPA Method 415.1. 

Each of two holding tanks were sampled.  All samples met the required criteria for 
disposal, and upon approval from EPA, a total of approximately 35,000 gallons of water 
was discharged back to the Thea Foss Waterway.   

3.2.4 Outfall Extensions and Storm Water Diversion 

All outfall extension work was accomplished during periods of low tides and low flow 
conditions. Therefore, there was no need for storm water diversion or dewatering during 
construction.  The outfall structures and completed activities are listed as follows: 

Outfall Station  Action 

235 42-inch concrete pipe 73+20 (west side) Installed scour protection 
237 (2) 96-inch concrete pipes 80+34 (south end) Installed scour protection 
238 Bank seep   80+00 (east side) Installed 6” drainage blanket 
239 12-inch iron pipe 77+82 (east side) Extended with PVC pipe 
240 9-inch steel pipe 77+56 (east side) Extended with PVC pipe 
241 12-inch steel pipe 76+51 (east side) Extended with PVC pipe 
242 6-inch concrete pipe 75+39 (east side) Extended with PVC pipe 
243 48-inch concrete pipe 43+40 (east side) Extended with concrete pipe 
        and installed scour protection 
748 Bank seep   76+30 (east side) Installed 6” drainage blanket 
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All pipes were extended a sufficient distance to allow placement of the slope cap and 
slope armor materials.  Additional detail regarding scour protection is provided later in 
this report. 

Because of the extremely deteriorated condition of the steel and iron pipe outfalls, it was 
necessary in some instances to excavate into the slope a short distance to find pipe that 
was sound enough to allow installation of the “Fernco” connections. At the two seeps 
locations (238 and 748) the seeps were blanketed with minimum thickness of 6-inches of 
sand and gravel (habitat mix) prior to placing slope cap and slope armor. 

3.2.5 Impermeable Cap Fabrication and Installation 

The Contractor, Wilder Construction, installed the impermeable cap over the SR509 seep 
in the required location as determined by a licensed land surveyor (INCA Engineers) on 
November 13, 2003 (see Attachment 3 to this report).  The basis for the impermeable cap 
design is presented in the 100% Final Design Analysis Report (Tetra Tech, FW 2003).  
The Prefinal and Final Construction Inspection Report for the Impermeable Cap Element 
of Remedial Action Areas 23 and 24 is provided in Attachment 3 to this report.  The 
location of the final cap placement is shown Figures 3 and 5, and on Figure 1 of 
Attachment 3.   

The manufacturing, welding, and installation of the High Density Polyethylene (HDPE) 
cap was accomplished in accordance with the Construction Quality Assurance Plan 
(CQAP) and the EPA-approved Wilder Construction “Impermeable Cap Fabrication and 
Installation Plan” (Revision 2, dated October 30, 2003).    

3.2.5.1 Materials and Shop Fabrication 

The impermeable cap was fabricated from virgin grade high density polyethylene 
(HDPE) that arrived at the fabrication shop in sheets 10 feet long by 5 feet wide by 0.375 
inch thick. The sheets were welded into seven panels (10 feet wide by 75 feet long) in 
the fabrication shop. Shop welding was done in a controlled environment inside the shop 
warehouse. The seven panels were stored flat at the shop until they were delivered to the 
site fabrication area. 

3.2.5.2 Site Preparation and Field Fabrication 

The asphalt pad located under the east side of the SR 509 Bridge at the field fabrication 
site was utilized for the field fabrication of the cap.  After carefully cleaning the asphalt 
area, the shop-fabricated panels were unloaded and arranged so that the entire cap was 
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laid out on the pad. A total of six 75-foot seam welds were made, using the same 
procedures as used in the shop, to complete the entire panel.  Because of satisfactory 
weather conditions (i.e. minimal wind and no rain) a tent enclosure was not required to 
accomplish the welds, The hot air welder was encased in a plastic shroud. 

All field welds were inspected and met the QA/QC requirements.  In addition, sections of 
the weld test coupons were field bent, stressing the welds at the maximum point of 
curvature.  The bend test specimen was bent to within an 18-inch diameter with no 
observed damage to the weld or parent material. 

3.2.5.3 Testing 

In addition to the visual and static testing described above during shop and field welding, 
test “coupons” from separate sections of HDPE were welded under “shop” and “field” 
conditions and were subjected to tensile strength testing and bend testing  .Then two test 
coupons were prepared, each consisting of two 5-foot by 20-inch HDPE sheets welded 
along the 20-inch edge using the required full penetration groove weld.  Both coupons 
were subject to a bend test comprised of bending the coupon until the 20-inch ends touch 
one another. On basis of these test results, the materials and welding were deemed 
acceptable. 

3.2.5.4 Installation 

To provide a transition between the paved area and the waterway where the impermeable 
cap was to be placed, steel beams were placed so that they extended from the top of the 
bulkhead wall along the shoreline out to the bed of the waterway.  This created a ramp 
with a gradual slope, thereby reducing the “break-over” angle at the top of the bulkhead 
wall during the installation process. “Falsework” piling that had been installed by others 
as part of the SR 509 Bridge construction, and left at varying heights sticking up above 
the bottom sediments, were cut off at or below mudline as part of site demolition 
activities associated with this remedial action.  Six of the falsework piling were in the 
planned pathway of the proposed cap between the shoreline ramp and its final position.  
These pilings were cut off by divers one foot below the mudline.  Four falsework piling 
located within the final placement area were located directly beneath the impermeable 
cap. These four piling were cut off at three feet below mudline to prevent potential long 
term damage to the impermeable cap caused by the piling.   

Just prior to placement of the cap, the in-water slope area was inspected by divers to 
identify any obstructions that could have the potential to either damage the cap during 
installation or impede the installation process.  During the inspection, and also indicated 
by a subsequent hydrographic survey, it was noted that there were depressions remaining 
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at the pile cutoff locations beneath the planned cap.  These depressions were filled with 
the waterway cap material (a silty, fine to coarse sand) to provide uniform surface 
beneath the cap and to prevent uneven loading of the impermeable cap during final 
sediment cap placement.  The depression filling was verified by divers before 
commencing the final cap placement.   

The cap was pulled into place using a combination of marine equipment, land-based 
equipment, and divers.  The cap installation was performed at low, slack tide.  The cap 
was pulled into place using barge-mounted winches attached to the control lines on the 
leading edge of the cap. Horizontal control was maintained by personnel attending the 
land based winches on the shoreline. behind the cap path, and the barge-mounted winches 
pulling the lead control lines. 

The surveyors (INCA Engineers), assisted by the divers, verified that the cap covered the 
minimum required coverage area before the final, approved position of the impermeable 
cap was obtained. At the final position, the four corners of the cap were determined by 
the surveyor with the assistance of the divers.  The survey of the corners was conducted 
immediately upon placement of the cap into its final position.   

The horizontal position of the four corners was inputted into a laptop computer, and 
displayed on screen with the required area of coverage.  One minor realignment of the 
cap position was required before the final position was confirmed and approved.   

When the cap was in its final position, a minimum 18-inch thick layer of waterway cap 
material was placed over the top of the impermeable cap.  This included a minimum five 
foot offset of the waterway cap material on all sides of the impermeable cap.  The 
waterway cap was placed in approximate 6-inch lifts using the waterway capping 
equipment.  The waterway cap material was placed on the impermeable cap starting from 
the lowest area of the cap to avoid entrapping any air that might be under the cap.   

3.2.6 Sheet Pile Wall Installation 

The sheet pile wall was installed by General Construction under a subcontract to Wilder 
Construction, the prime contractor.  The wall was installed in the specified location using 
controls set by a licensed land surveyor (INCA Engineers).  The location of the sheet pile 
wall, as built, is shown on Figures 4 and 5.  The Prefinal and Final Construction 
Inspection Report for the Sheet Pile Wall Element of Remedial Action Areas 23 and 24 is 
provided in Attachment 4 to this report. 

The sheet pile wall was installed along the Transition Zone across the Thea Foss 
Waterway in Tacoma, Washington.  The sheet pile wall is located at Waterway Station 
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70+10, as shown on Figure 5. The basis for the wall design is presented in the 100% 
Final Design Analysis Report (Tetra Tech, FW 2003) and GeoEngineers “Geotechnical 
Data Report” for the project dated July 24, 2003.  Plans and specifications for the wall 
installation were prepared by GeoEngineers, Inc. under subcontract to Tetra Tech FW, 
Inc. and issued for construction on July 24, 2003. 

A total of 50 pairs of new steel sheet piles were installed at the site between January 13 
and 30, 2004. GeoEngineers provided full-time construction oversight for this work.   

In accordance with the plans and specifications, the sheet piles consisted of pairs of 
ARBED AZ26 sections that were driven using an APE 200 vibratory hammer operating 
at approximately 44 Hz. The length of the sheets ranged from 35 feet across the west 
bank to 50 feet across the deeper portion of the waterway.  Alignment for the sheets was 
established by constructing guide templates, using benchmarks (set by INCA Engineers) 
on the two banks as survey control points. 

A sealant (Roxan System) was applied in to the pile couplings of the wall starting at 
about 62 feet from the west end of the wall and ending at about 152 feet from the west 
end, for a distance of about 90 feet.  The sealant was applied in accordance with 
manufacturer’s specifications to from the bottom of the sheets upward for a distance of 
21.5 feet. The piles with sealant were kept covered and out of the rain until installed.  
The sealed piles were installed within two hours of contact with moisture as 
recommended by the manufacturer.   

Pile driving went smoothly.  Near the beginning of the wall construction, sheet pile pair 2 
(Figure 5) encountered refusal short of the driving depth planned by General 
Construction but at a depth below the design tip elevation.  GeoEngineers reported that 
the total time to drive the sheet pairs to design tip elevation (-35 feet in the central part of 
the waterway) ranged from about 1 to 2 minutes for 20 to 22 feet of embedment.  For 
sheet piles installed along the eastern portion of the wall, slightly harder soils were 
encountered during the final 5 feet of driving, indicating the presence of gravels, as 
expected based on the test borings. This harder driving at the bottom was not noticed 
during installation of the sheet piles in the western portion of the wall, which likely 
means that the gravel layer is not as dense in this area. 

The sheet piles were observed to be plumb and in alignment and were driven to or below 
the design tip elevation. It was noted that the mudline elevation measured in the field 
after pile driving was generally 1 to 5 feet deeper than the elevations shown on the plans 
(based on previous bathymetry data shown on the design drawings).  Based on 
bathymetry data collected during waterway capping activities, the dredging activities of 
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the City of Tacoma removed material within the Utilities Work Area.  This dredging was 
part of City of Tacoma’s remedial action activities in RA 19 that occurred prior to 
installation of the sheet pile wall.  This removal of material occurred either as part of the 
City of Tacoma’s dredging near Waterway Station 70+10 or as a result of slumping of 
soils south of Waterway Station 70+10 into the dredge prism left by the City’s contractor 
(Manson). 

Following sheet pile driving, the top of wall was cut by divers of Global Salvage and 
Diving as required to meet the specification requirements.  In the portion of the waterway 
where the previously existing mudline was lowered as a result of the adjacent excavation 
activities, the top of the wall was maintained at approximately the design elevation, in 
order to approximate conditions that existed prior to dredging by the City.  Further, since 
shoreline capping activities were continuing during the installation of the sheet pile wall, 
slope cap and slope armor was placed adjacent to the wall, prior to cutting the wall.  For 
this reason, and to meet the specifications, the wall was cut at the top of the slope armor, 
transitioning at about pile pair 10 to the top of the remaining wall.  

3.2.7 Waterway and Slope Capping 

Capping remediation work included placement of capping, armoring and scour protection 
materials within the Head of the Thea Foss Waterway in general accordance with the 
final plans and specifications. The Prefinal and Final Construction Inspection Report for 
the Capping Element in Remedial Action Areas 23 and 24 is provided in Attachment 5 to 
this report. The final, as-constructed, topographic/bathymetric survey map is provided in 
Figure 4. For construction and description purposes, the remediation area was generally 
divided into “waterway” and “slope” areas (or zones), see Figure 3.  Waterway areas are 
defined by final cap elevations lower than approximately 0 feet MLLW, except in the 
south portion of the waterway where scour protection was placed to elevations greater 
than +4 feet MLLW.  Slope areas are generally defined by elevations greater than 0 feet 
MLLW.   

The general objective of the remediation was to place a minimum three foot thickness of 
capping material over the waterway and side slope surfaces.  Furthermore, the capping 
materials were to be placed to form a small boat turning basin at the head of the 
waterway. The turning basin is defined by the area designated as the Center Waterway 
Deep Zone on Figure 3. 

Figures 4 through 8 provide more detailed maps and sections of the specific sub areas.  
Figure 9 provides an isopach (lines of equal thickness) map of the waterway based upon 
the initial and final bathymetric surveys.   
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A variety of capping materials were placed during the remediation as summarized below. 

3.2.7.1 Waterway Areas 

•  Waterway Cap – clean, silty sand 
• Slope Cap – clean, silty angular sand with gravel 
• Slope Armor – small rock 
• Habitat Mix – clean, sand and gravel 
• Large and Small Outfall Scour Protection Materials – large and medium size rock  
• Habitat Mix placed over slope armor 

Waterway cap and slope cap materials were placed in the waterway (at elevations lower 
than approximately 0 feet MLLW) using marine equipment (barge-mounted fixed arm 
excavator) such that the material formed a relatively uniform layer meeting the required 
thickness and/or elevation. Cap thicknesses below approximate elevation 0 feet MLLW 
were determined by pre- and post-placement bathymetric surveys.     

Slope cap and slope armor materials above approximate elevation 0 feet MLLW were 
placed using long-arm excavators and associated land-based equipment.  Thicknesses and 
slopes were determined and controlled using laser levels and grade stakes.  Existing 
storm water outfalls were extended in accordance with specifications to allow for 
placement of the slope capping materials. 

A detailed description of each of the following capping work elements is provided in 
Attachment 5 of this report: 

Toe Berm: A toe berm was installed at the toe of the design slopes as shown on the 
plans (Figures 3, 5, and 7). The berm provided a buttress for the slope cap and slope 
armor.  The toe berm was constructed using slope armor material (described in more 
detail below).  The top of the toe berm was generally placed at elevation 0 feet MLLW as 
shown on Figures 3, 5, 6, and 7. 

In some areas, where conditions dictated, the toe berm elevation varied.  Along the west 
shore it was placed on waterway cap material that was already placed  to fill previously 
existing low areas of the bed.  In general, the toe berm was placed by marine equipment, 
however, in a localized area on the west side of the waterway and just south of and 
underneath the SR 509 Bridge, very soft bed conditions were encountered.  In this area, 
initial berm placement attempts were halted because of the berm material  beginning to 
displace (punch into) the soft sediments.  To prevent further displacements, 
approximately 3 feet of capping material was initially placed to cushion and support the 
berm slope armor material placement.  The berm in this area was placed using the land-
based equipment.   
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In the area on the south side of the “City Pier” the berm slope armor material was placed 
to approximate elevation +5 feet MLLW, overlapping the existing rip rap.  In the area 
immediately underneath the “City Pier” it was found that existing rip rap extended to 
approximate elevation 0 feet MLLW.  Because of the possible unstable condition of the 
pier, no slope armor was placed beneath or immediately adjacent to the pier. 

Waterway Cap: The waterway cap, consisting of clean silty sand with organic material 
to provide organic carbon, was placed to a specified thickness or grade over the bed of 
the waterway within specified zones as shown on the plans, Figures 3, 5, and 7.  A 
minimum 3-feet thick layer of the waterway cap was placed within designated areas of 
the waterway as shown on Figure 3. In the Center Waterway Deep Zone (Figure 5), the 
waterway cap was placed to approximate elevation -9 MLLW as required in the 
specifications.  A previously existing low area located on the west side of the waterway 
near the City Pier, was filled to meet specified grades in that area and eliminate or reduce 
the pre-existing steep slope.  The waterway cap in this previously existing low area is up 
to 12 feet thick, and extends from approximate –12 feet to 0 feet MLLW. . 

The waterway cap materials were placed in approximate 1-foot lifts, although there was 
some variation in thickness as determined by daily bathymetric surveys by the contractor.  
Particular attention was given to the initial lift to minimize the possibility of mixing of 
underlying soft sediments with the capping materials.  Cap placement confirmation cores 
were accomplished in selected locations during the initial lift of the capping material.  
Placement confirmation cores were taken during the initial lift (the lift was generally on 
the order of 12-inches thick or less) using a hand-pushed piston sampler with a clear 
plastic tube to visually observe the contact between the initial lift and the underlying soft 
sediment.  Cap placement confirmation cores were located in the areas shown on Figure 
9. They were taken during the initial cap placement activities and later in the central 
deeper water areas (Figure 3).  Visual observations indicated that the contact between the 
capping material and underlying sediment was fairly sharp with a disturbance zone on the 
order of 0.4 feet or less (see Attachment 5. Table 1, Descriptive Logs of Cap Placement 
Confirmation Cores, and Appendix A of Attachment 5, Project Photographs, Plates 4 and 
5). 

Subsequent lifts were maintained at an approximate 1-foot thickness, however, control of 
thickness during placement was difficult and could only be verified by subsequent daily 
hydrographic surveys by the contractor. Actual subsequent lift thicknesses varied from 
about 12-inches to 2-feet following the initial lift.  In part this was caused by the nature of 
the waterway cap material that tended to “clump” in the excavator bucket as it was being 
released into the water.  Some segregation of the organic content was observed as the 
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waterway cap material was placed in the water in the form of turbidity and foam.  
Although the specific gravity of the organic particles was greater than 1, the specific 
gravity of the sand particles was much higher (above 2.5) therefore segregation was 
anticipated as the material fell through the water column with the expectation that 
layering would occur, with coarser materials underlying the finer and lighter materials as 
each lift was placed. 

Control during waterway cap placement was accomplished by using the “WinOps” 
differential GPS system.  Bucket locations were recorded during placement by the 
excavator operator.  Daily bathymetric surveys were used to verify location and as-placed 
thicknesses. 

The final cap thicknesses were confirmed using hydrographic surveys and direct 
sounding measurements. The final thickness of the cap is shown in Figure 9, “Material 
Placement Isopach Contour Map (based on bathymetric survey data).”  Because of bed 
settlement (primarily settlement of the soft, compressible pre-existing bottom sediments) 
and, to a lesser degree, compaction of the waterway cap material following placement, 
the thicknesses shown on the isopach map (Figure 7) represent the minimum thicknesses 
placed. 

Three unanticipated events of note occurred during waterway capping activities:   

•	 On November 23, 2003, after waterway cap and slope cap had been placed 
downstream of the Twin 96-inch discharge pipes (South Waterway, Figure 7), 
it was observed that erosion was occurring during periods of rainfall (see 
Appendix A of Attachment 5, Photographs – Plate 3).  The erosion was 
caused by runoff discharge from the Twin 96-inch outfalls superimposed on 
extreme low tides (up to –3 feet MLLW).  As requested by the Utilities and 
approved by EPA, an emergency measure was implemented to prevent further 
loss of the waterway and slope capping materials.  The measure consisted of 
placing an interim berm consisting of slope armor rock placed in the 
approximate downstream limit of the dredged area, as shown on Figure 7.   

Following placement of the interim berm, and following a re-design and 
approval of EPA, the scour protection apron of the Twin 96-inch outfalls was 
extended downstream (north) and the remaining surface mantled with 12 
inches of slope armor rock.  This work was accomplished during a period of 
extreme low tides (up to –3 feet MLLW).  Prior to placing the slope armor 
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mantle, the area was smoothed and graded to form a “channel area” and 
“surface swale”.  An approximate one foot thickness of slope armor was then 
placed over the surface (see Figures 5 and 6 and Photographs, Appendix A).  
The initial “interim berm” was smoothed during grading to blend with the 
slope armor mantle.  Habitat mix was placed over this area in two phases at a 
rate of at least 15 tons per 1,000 square feet.  Initially, the habitat mix was 
placed on both flanks adjacent to the constructed channel area, and then, 
following the pre-final agency inspection, over the channel area (see 
Photographs, Appendix A). 

•	 On the evening of January 2, 2004, during capping activities, the Utilities 
oversight personnel observed a City of Tacoma Contractor’s barge (Manson 
Construction) repeatedly drop their barge spuds in the Utilities project area 
north of the SR 509 Bridge and south of Waterway Station 70+10.  In 
accordance with the Project Specifications, no anchoring or spudding was 
allowed in the Utilities Work Area due to the concern of possibly creating 
additional preferred pathways for non aqueous phase liquid (NAPL) seepage.  
When the Utilities oversight representative contacted the Manson crew to 
inform them of the spudding restriction within the Utilities Work Area, the 
barge operator said he would consult their office on the matter.  Soon after, 
the Utilities contacted the Manson crew to request that they record their spud 
locations. The Manson operator acknowledged this request and said they had 
been given permission to spud down within the Utilities Work Area. After this 
exchange, the Manson crew pulled their spuds and spudded down again, still 
within the Utilities Work Area.  Later follow-up with the City revealed that 
Manson’s spud locations were not available.  Photographs and log 
descriptions give approximate locations of Manson’s spudding.  This area was 
subsequently capped with waterway cap materials.  Although no evidence of 
product seepage was noted immediately following the incident, this area will 
be monitored as part of the Operations Maintenance and Monitoring Plan 
(OMMP). 

•	 On February 13, 2004, a Utilities' Contractor (Miller Contracting) material 
barge loaded with waterway cap material sank.  A portion of the sunken barge 
rested on the northern edge of the HDPE impermeable cap, which had been 
previously covered with five to six feet of waterway capping material (see 
Figure 9). The barge was re-floated and divers of Global Diving and Salvage 
made a diver and video survey of the area.  Initial surveys indicate that there is 
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no evidence yet of any damage to either the waterway capping material or to 
the underlying impermeable cap.  However, this area will be monitored as 
outlined in the OMMP that specifically targets this area. 

Slope Cap and Slope Armor: The slope cap material, consisting of silty, fine to coarse 
angular sand with gravel, was placed on the side slopes of the waterway above the toe 
berm (approximately elevation 0 feet MLLW) and over waterway cap in two areas of the 
waterway. One was in the Foss Landing Marina area and the other in the dredged area 
immediately downstream of the Twin 96-inch outfalls (Outfalls 237A and 237B).     

Prior to placing slope cap on the side slopes of the waterway, the slopes were cleared of 
wood debris and pilings, asphalt slabs, and miscellaneous other debris.  In addition, a 
limited slope re-shaping and smoothing was necessary to provide an even surface for 
slope cap placement.  Side slope capping was accomplished during low-tide events so 
that control of thicknesses and slopes could be placed and verified in the dry.  Slope cap 
thicknesses and slopes were controlled using grade stakes and a laser level.   

All materials used for the side slope work were placed using long-reach land-based 
excavators and other land-based equipment.  A minimum of 18 inches of slope cap was 
placed over the previously existing slope.  This was followed by a minimum of 18 inches 
of slope armor material, consisting of smaller material placed over the slope cap materials 
on the side slopes of the waterway.  Because of changes in the slope configuration 
caused by the demolition activities, soil removal, and slope re-shaping, as-built 
thicknesses were determined and controlled by the contractor during actual placement 
and observed by the Utilities’ oversight personnel.   

Large Outfall Scour Protection: This work involved placement of large rock at the 
discharge area of the Twin 96-inch outfalls (Outfalls 237A and 237B) at the south end of 
the Waterway in the locations shown on Figures 7 and 8.  The large outfall scour 
protection, including the scour protection apron (Figure 7), were placed in part by marine 
equipment and by land-based equipment.  Because of the overhang of the 23rd St. Bridge, 
there was insufficient clearance to use barge-mounted equipment.  Therefore a temporary 
road constructed of slope armor was built to gain lower-tide access for a track-mounted 
excavator and small dozer to complete placement of the necessary materials in this area.   

Small Outfall Scour Protection: Smaller rock was placed at the discharge areas of the 
42- and 48-inch outfalls (Outfalls 235 and 243, respectively) under the SR 509 Bridge.  
Marine and land-based equipment were used to place this material.  At Outfall 243, 
where a rubber “Duck Billed” check valve is located, care was taken to maintain the 
necessary clearances to allow the valve to operate properly.  Some re-adjustment of the 
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rock placement was required following initial rock placement.  This area was constructed 
under a City of Tacoma building permit and inspected by the City of Tacoma building 
department following completion. 

Habitat Mix: Habitat mix was placed over all slope armor materials at a rate of at least 
15 tons per 1,000 square feet. Additional habitat mix was placed over the slope armor at 
the Standard Chemical remediation site and in the channel area described above, as part 
of the above-mentioned pre-final agency inspection. 

3.2.8 Foss Landing Marina and Non-Motorized (Kayak) Dock Pile Installation 

The original Foss Landing Marina dock facilities south of their boat haul out (Figure 2), 
were removed by the City of Tacoma’s contractor.  A small covered dock facility located 
just south of the SR 509 Bridge was also removed and demolished as part of the shoreline 
demolition activities described above.  In addition, nineteen (19) wooden pilings 
previously used to secure the docks were cut off at mudline.   

Prior to placing waterway cap materials, the Utilities were responsible for replacing the 
wooden piling with coated steel pipe piles, in accordance with the plans and 
specifications developed by Foss Landing’s engineer (Sitts and Hill).  Oversight of the 
piling installation work was by GeoEngineers, who also provided geotechnical 
engineering input to the design engineers.   

The as-built pile locations, as shown on Figure 4, were surveyed by Sitts and Hill.  Each 
pile was driven to the specified depth.  Details of each installation are provided in the 
daily inspection reports (see Attachment 6). 

Thirteen (13) new pipe piles for the “South Marina” float were installed in accordance 
with the design drawings prepared by Sitts & Hill Engineering, Inc. and in the locations 
shown on Figure 4. The pilings were fifty feet in length and were vibrated to depths of 
embedment below mudline of 18 to 25 feet.   

Six new steel pipe piles for the “Non-Motorized” (Kayak) float were installed in the same 
manner as for the “South Marina.”  Each piling was 50 feet in length and was vibrated to 
depths of embedment below mudline of 18 to 25 feet.  Two of the pilings encountered 
refusal at depths on the order of 10 to 25 feet below mudline.  Because of the pile refusal 
in the original planned locations, locations of these piles were adjusted up to five feet 
from the original location, in the same overall alignment as the other piles, as agreed with 
the design engineer. 
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3.2.9 City of Tacoma Habitat Area on East Bank 

Under an agreement with the City of Tacoma, the Utilities installed additional habitat 
features along the southeastern portion of the shoreline, as shown on Figure 7.  The 
habitat features involved placing an intertidal bench at the top of the shoreline along the 
Berg Scaffolding and previous American Plating properties.  The bench consists of 
approximately six inches of sand and gravel (habitat mix) covered with approximately six 
inches of EPA approved topsoil mix.  The bench is approximately 4 to 6 feet wide and is 
retained by a row of 12- to 18-inch diameter logs placed end to end and anchored in place 
with soil anchors, stainless steel cables, and clamps. The top of the bench was 
constructed to approximately elevation +12.5 feet MLLW.  In addition, the original slope 
design of 2H to1V was flattened to no steeper than 2.25 H to 1 V in an area adjacent to 
the existing Berg Scaffolding building, a distance of approximately 170 feet. The gentler 
slope was maintained in a uniform mannerfrom+12 feet MLLW down to at least 0 feet 
MLLW.  Because of the somewhat gentler slope, it was necessary to remove and dispose 
of approximately 100 cubic yards of sediment.  The removed material was characterized 
for disposal using the previous sampling and analytical results.  The material was 
accepted and trucked to the LRI landfill, using the same procedures as described above 
for the dredged material transportation and disposal. 

Note: Following completion of this RA Construction Report, the City of Tacoma has questioned the 
elevation of the top of the logs installed by the Utilities.  The design elevation for top of the bench soil is 
12.5 feet (MLLW) as described above.  The bench was constructed in accordance with the draft design 
drawings provided by the City of Tacoma’s consultant, Hart Crowser.  The bench logs were set on 
materials graded to elevation 11.5 feet (MLLW) as depicted in the draft design drawings.  Likewise, the 6
inch drainage layer (Habitat Mix) overlain with 6-inches of topsoil were placed over the materials graded to 
11.5 feet (MLLW). 

The control points used to establish the elevation of the elements of the City’s habitat area were determined 
by INCA Engineers, Licensed Surveyors. These control points were set  using the required City of Tacoma 
vertical control brass monument (Bench Mark 1823/3547), with a recorded elevation of 30.111 feet 
(NGVD 29) 36.441 (MLLW).  This monument is located at the intersection of East C Street and Puyallup. 
The East C Street monument has been identified as the control elevation for all design from the preliminary 
design stage through the 100% Design Drawings (Sheet C-02).   

The City of Tacoma’s Survey Section indicates that it discovered, based on a City survey bench run that 
used a bench mark at Puyallup and East D Street as the control elevation, there is a discrepancy in elevation 
between the two bench marks of 0.618 feet. Using the bench mark at Puyallup and East D Street as vertical 
control, the elevation of the brass control monument at Puyallup and East C Street would be 30.729 feet 
NGVD29, not 30.111 feet.  This survey identifies the elevation as recorded between the bench mark at 
Puyallup and East C Street and the bench mark at Puyallup and East D Street disagree by 0.618 feet. 

The Utilities will interact with the City of Tacoma to determine what actions may be required to establish 
current conditions and any corrective measures, if necessary, that may need to be implemented.  The 
resolution of this issue will be presented in the Remedial Action Completion Report currently being 
prepared for review and approval. 
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4. CHRONOLOGY OF EVENTS 

A tabular listing of the major events that have occurred since signing of the ROD is 
provided below. The listing includes significant milestones and dates for the major 
elements completed for the remedial actions in the Utilities’ Work Area, primarily RA 
23/24 but including parts of RA 19, 20 and 22 (see Figure 2). 

Date EVENT 
Sept. 8, 1983 CB/NT site placed on National Priorities List 

Sept. 30, 1989 EPA issued ROD for CB/NT Superfund Site including Head of Thea Foss Waterway 
March 1994 City of Tacoma (COT) entered into voluntary Administrative Order on Consent 

(AOC) with EPA to address contaminated sediments in the Thea Foss and 
Wheeler-Osgood waterways (EPA 1994a) 

July 1997 EPA issued ESD that modified the sediment cleanup standard for PCBs 
August 2000 EPA issued a performance-based ESD to describe how ROD should be 

implemented in the Thea Foss, Wheeler-Osgood, and Hylebos Waterways.  
Document described the significant differences between the ROD and the cleanup 
plans set forth in the ESD. 

October 1, 2001 Utilities submitted a Good Faith Offer to EPA stating their offer to design and 
implement the remedial action for RA 23/24.  Subsequently, an integrated 
settlement was reached among the PRPs.  The COT took responsibility for 
performing the remedial action in RAs 1 through 22, and the Utilities took 
responsibility performing the remedial action in RA 23/24. 

September 27, 2002 A Memorandum of Understanding (MOU) was signed between the COT and the 
Utilities, identifying the roles, responsibility, and specific activities applicable to each 
party. The Utilities took responsibility for southern portions of RAs 19b, 20, and 22. 

September 27, 2002 A separate RD/RA Consent Decree between EPA and the Utilities documents the 
Utilities responsibility for cleanup of the Head of the Thea Foss Waterway.  The 
SOW attached as Appendix B to the CD, is the basis for the remedial design and 
remedial action activities for the Utilities Work Area.  The Utilities do not own, lease, 
or otherwise control any of the property, but agreed to perform the work described 
in the CD. 

June 25, 2003 Submitted Draft Biological Assessment Road Map to NOAA and EPA. 
July 14, 2003 Submitted final Design to EPA for Impermeable Cap. 
July 14, 2003 Gave EPA notification of Supervising Contractor (Wilder Construction). 
July 18, 2003 Gave EPA 45 day notification of RA Start.  Start date for in-water work planned for 

Sept. 2, 2003 and mobilization planned for August 18, 2003. 
July 25, 2003 Submitted to EPA Draft Quality Management Plans (QMPs) for Supervising 

Contractor for Construction, Oversight/QA Contractor [Dalton, Olmsted & 
Fuglevand, Inc. (DOF)]; Draft RA Work Plan; revised ancillary documents 
[Construction Quality Assurance Plan (CQAP), Quality Assurance Project Plan 
(Appendix A) and the Final Water Quality Monitoring Plan (Appendix B)]; and 
revised Operations Monitoring and Maintenance Plan (OMMP). 

July 29, 2003 Held Pre-Construction Meeting/Site Walk with EPA and Contractors.  
August 29, 2003 Submitted 100% Final Design to EPA. 
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August 29, 2003 EPA granted limited approval to proceed with the Pre-construction Survey, 
construction of the dredge material containment cell, Foss Landing Marina float 
removal, staging facility construction, and demolition of shoreline items that did not 
impact sediment or water quality. 

Week of Aug. 31, 2003 EPA issued approval of LRI landfill facility for disposal of dredged materials. 
September 5, 2003 Submitted Final Construction Quality Control Plan, Fish Protection Plan, Capping 

Plan, Dredging Plan, Dredged Material Disposal Plan, Demolition Plan, Settlement 
Monitoring Plan, and Impermeable Cap Fabrication and Installation Plan to EPA. 

September 6, 2003 Submitted Final Temporary Water Quality Control and Erosion Plan to EPA. 
September 9, 2003 Submitted Final Site Health and Safety Plan for DOF (construction oversight). 

September 10, 2003 Submitted Final Site Health and Safety Plan for Wilder Construction (supervising 
contractor). 

September 11, 2003 Submitted revised 100% Final Design with responses to EPA comments. 
September 11, 2003 Submitted Supplemental Biological Assessment to EPA. 
September 12, 2003 Submitted Final Waste Disposal Plan, Storm Water Pollution Prevention Plan, 

Construction Schedule, Sheet Pile Wall Plan, and Storm Water Diversion Plan to 
EPA. 

September 19, 2003 Received EPA approval to start in-water work. 
September 26, 2003 Completed dredged material transfer facility. 
September 27, 2002 Started dredging at head of waterway. 

October 14, 2003 Completed dredging element. 
October 15, 2003 Submitted Prefinal/Final Inspection Report for Dredging Element. 
October 21, 2003 Submitted Request for Approval of Materials and Sources. 
October 27, 2003 Received EPA verbal approval of Dredging Inspection Report. 
October 28, 2003 Received verbal approval of Materials and Sources (except habitat mix) for 

materials from British Columbia sources from EPA. 
October 28, 2003 Completed transport and disposal of dredged material 
October 29, 2003 Started placement of waterway cap, slope cap and scour protection at southern end 

of waterway 
October 30, 2003 Revised and resubmitted Impermeable Cap Plan to EPA. 

November 13, 2003 Successfully installed Impermeable Cap. 
November 13, 2003 Submitted Request for Approval of Materials from Alternative Sources (Washington 

Rock Kapowsin Quarry). 
November 17, 2003 Received EPA approval for discharge of waste water from dredge material transfer 

facility (Tank 1 - sampling and analysis report submitted November 11, 2003). 
November 25, 2003 Received EPA approval of Habitat Mix from Washington Rock source. 
November 26, 2003  Submitted Contractor's Pile Driving and Placement Plan to EPA. 
December 8, 2004 Received EPA approval of COT's design for east bank habitat enhancements. 
December 9, 2003 Received EPA approval of other materials (slope cap and slope armor) from 

Washington Rock source. 
December 9, 2003 Received EPA approval for discharge of waste water from dredge material transfer 

facility (Tank 2 - sampling and analysis report submitted November 29, 2003) 
December 11, 2003 Received EPA approval of Pile Driving and Placement Plan. 

December 11 and 12, 
2003 

Problem statement to EPA regarding scour/erosion occurring in capped area 
downstream of Twin 96" Outfalls.  Interim Action Memo submitted to EPA on 
12/12/03 

December 15, 2003 Received EPA approval of Interim Action for Scour Protection. 
December 15, 2004 Completed slope work for COT’s East Bank Habitat Enhancements 
December 22, 2003 Completed all demolition work. 

January 2, 2004 COT's contractor spudded their barge in Utilities work area.  Utilities' onsite 
oversight representative asked the contractor to remove their spuds and survey the 
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locations. 

January 12, 2004 Initiated Sheet Pile Wall installation and Pipe Pile driving. 
January 13, 2004 Received EPA approval of design of corrective action in Scour Protection Area. 
January 16, 2004 Constructed temporary access road adjacent to Berg Scaffolding property on east 

side of waterway to allow access to scour protection area at Twin 96" Outfalls. 
January 17, 2004 Completed shoreline slope capping. 
January 19, 2004 Submitted Impermeable Cap Prefinal/Final Construction Inspection Report. 
January 20, 2004 Completed pipe pile driving for Foss Landing Marina and Non-motorized(Kayak) 

docks. 
January 21, 2004 Completed corrective action in erosion area (Scour Protection Area). 
January 22, 2004 Extended Outfall 243 approved by COT with city engineer present. 
January 23, 2004 Completed Sheet Pile Wall.  
January 28, 2004 Completed installation of logs and tie-downs in City’s East Bank Habitat 

Enhancement Area.  Also received EPA approval of disposal site for soils from East 
Bank Habitat Area. 

February 3, 2004 Installed gravel layer (habitat mix) behind logs in City’s East Bank Habitat 
Enhancement Area.  

February 5 and 6, 2004 Completed placement of additional habitat mix in channel of Scour Protection Area 
and over Slope Armor in area of Standard Chemical remediation. 
Submitted Request for 7 day Fish Window extension 

February 8, 2004 Completed outfall armoring at Outfalls 243 and 235. 
February 9, 2004  Completed disposal of excavated soils from East Bank Habitat Area.  
February 11, 2004 Received EPA approval of 7-day Fish Window extension 

February 12-13, 2004 Submitted topsoil physical and chemical analyses data package to EPA. (Received 
EPA approval on February 13, 2004.) 

February 13 & 14, 2004 Waterway capping material barge sank night of February 13.  Sinking controlled 
and completed in early morning of February 14.  Refloated evening of February 14.  
Event discussed further in Prefinal/Final Capping report (Attachment 5). 

February 16, 2004 Topsoil layer (6") placed in City’s East Bank Habitat Area. 
February 17, 2004 Requested additional 7-day Fish Window extension 
February 19, 2004 Received EPA approval of second Fish Window extension to February 27 
February 22, 2004 Completed waterway capping  and hydrographic survey. 
February 25 to 27, 

2004 
Addressed low spots in waterway cap, based on hydrographic survey. 

February 27, 2004 Completed waterway capping and hydrographic surveys. 
February 15 through 

February 28, 2004 
Fish Surveys conducted during fish window extension as required by EPA. 

Early March, 2004 Final site restoration activities around the waterway and construction and oversight 
offices demobilized. 

March 19, 2004 Prefinal/Final Construction Inspection Report for Sheet Pile Wall submitted to EPA. 
April 7 though 9, 2004 Completed confirmation sampling and initial round of OMMP sampling. 

April 8, 2004 Regraded temporary access road constructed on January 16, 2003 along Berg 
Scaffolding property; site restored. 
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5. PERFORMANCE STANDARDS AND CONSTRUCTION 
QUALITY CONTROL 

5.1 PERFORMANCE STANDARDS   

The performance standards and project goals are described in Section 2.1 of this report.  
In summary, the project cleanup objective was to meet the Sediment Quality Goals and 
Objectives as defined in the CB/NT site ROD.  The Sediment Quality Objectives are 
provided in Table 1-1 of this report.  

The specific cleanup objectives for the Thea Foss Waterway are provided in the 2000 
performance based ESD and are described in section 1.2.2 of this report.  The EPA-
selected remedial action for the contaminated sediments in the Utilities Work Area is a 
combination of dredging, thick capping over areas without active NAPL seeps, and 
multilayer thick capping over areas with active NAPL seeps.  The dredge prism was 
designed to aid cap construction by creating the minimum footprint necessary to lay a cap 
that meets the requirements of the ESD.   

All capping materials placed in the waterway met the SQOs and physical requirements 
and were reviewed and approved by the EPA.  Capping thicknesses and locations, as 
required above were determined by hydrographic surveys, visual observations, land 
surveying and construction controls. Each primary element; dredging, impermeable 
capping, sheet pile wall placement, and waterway and slope capping, was completed in 
general accordance with the approved plans and specifications.  The Prefinal/Final 
Construction Inspection Reports submitted to the EPA are provided in Attachments 2 
through 5 of this report. 

The effectiveness of the technologies employed in this remedial action will be monitored 
as required by the OMMP. The results of sediment quality verification testing and the 
first round of the OMMP sampling will be provided in subsequent reports. 

5.2 QUALITY ASSURANCE AND QUALITY CONTROL 

The Construction Quality Assurance Plan (CQAP) (TetraTech July 22, 2003) identifies 
the quality assurance and quality control (QA/QC) procedures used to construct the 
project so that it complied with the conditions and requirements of the Remedial Design 
documents approved by EPA for the Utilities Work Area.  The CQAP was used in 
conjunction with the contract Plans and Specifications and other plans prepared as 
required by the CD and SOW.    Together, the CQAP, plans and specifications, and other 
reviewed and approved plans, formed the Remedial Action Work Plan (RAWP) for the 
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project.  The Quality Assurance Project Plan (QAPP), Water Quality Monitoring Plan 
(WQMP) as other management plans, including the Quality Management Plans (QMPs), 
Contractor Quality Control Plan (CQCP), Site Health and Safety Plan (SHSP) and 
Environmental Protection Plan, all approved by EPA, were utilized and complied with 
during the course of the work. 

5.3 PERFORMANCE DATA QUALITY 

The performance data, through construction, but not including verification and OMMP 
sampling, included sampling and analysis of the materials used for construction of the 
waterway and slope capping. In addition water quality sampling and analyses were 
performed during dredging and prior to discharging water resulting from dewatering of 
dredged materials within the containment cell of the Dredge Material Transfer Facility.  
The data detailed in of the Prefinal/Final Construction Inspection Report for the Capping 
Element (Attachment 5) and report on Results of Water Quality Testing - Water Column 
Testing During Barge Discharge (Attachment 7), were obtained in accordance with the 
CQAP, and QAPP. These data were reviewed and approved by EPA.  The materials 
utilized for this project, met the SQO requirements for the project.  Water discharged 
from the holding tanks met the required water quality for discharge back to the Thea Foss 
Waterway.  There were no substantial problems or deviations from the approved quality 
assurance and construction quality requirements noted during the course of the work. 

 EPA provided review and approval of all analytical data relating to soil materials and 
discharge water quality, as part of their oversight activities.  

6. FINAL INSPECTIONS AND CERTIFICATIONS 

6.1 REMEDIAL ACTION CONTRACT INSPECTIONS 

EPA provided weekly or more frequent oversight during construction of each project 
element.  A weekly meeting was held with the EPA and/or their oversight contractor 
(Corps of Engineers), at which time, project progress activities for the preceding week 
were reviewed and planned activities for the following week were discussed.  Problems 
and solutions were discussed and reviewed, with follow-up documentation as required.  
Periodic unannounced inspections were performed throughout the course of the work.  
There were no significant deficiencies during the construction work.  Potential problems 
and/or deficiencies were corrected prior to their occurrence as a result of the timely 
interaction of the oversight agencies with the Utilities oversight and Contractor.  The 
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primary areas requiring timely correction related to personnel health and safety issues, 
such as wearing proper floatation devices. 

During the early stages of the project, additional health and safety monitoring was 
required due to a single event when an employee became sick during the dredging 
activities.  Dredging operations ceased until the area could be monitored and evaluated by 
a Certified Industrial Hygienist (CIH).  The CIH found no evidence of toxic airborne 
substances, but recommended additional precautionary measures.  These measures were 
added to the Contractor’s Health and Safety Plan.  Dredging operations continued with no 
further health and safety problems. 

6.2 PREFINAL AND FINAL INSPECTIONS 

Prefinal and final inspections of each of the major elements (dredging, impermeable 
capping, sheet pile wall installation, and waterway capping) were primarily accomplished 
by preparation of prefinal/final inspection reports submitted to EPA for review and 
approval. This was because most of the elements within the waterway are underwater 
and could not be visually inspected. These inspection reports are provided in 
Attachments 2 through 5 of this report.   

Those elements that could be visually inspected included slope capping and slope 
armor/scour protection capping above about elevation 0 feet MLLW and the COT east 
bank habitat area. A pre-final construction inspection of these elements was 
accomplished on February 2, 2004.  The inspection was conducted with representatives 
of the Environmental Protection Agency (EPA), U.S. Army Corps of Engineers 
(USACE), National Oceanic and Atmospheric Administration (NOAA), the Utilities, and 
the Contractor during a low-tide event (predicted low tide of -0.3 feet MLLW) to 
maximize visible observation of slope areas. 

As a result of the visual pre-final inspection, four “punch list” items were identified: 

•	 Place habitat mix in the channel area of the re-designed and constructed scour 

protection area (downstream of “Twin-96-inch” outfalls). 


•	 Place additional habitat mix on the west bank over the Standard Chemical remediation 
area where a somewhat coarser slope armor was placed that allowed habitat mix  to 
settle into the interstices, leaving less surficial habitat mix than in the adjacent areas. 

•	 Cut off several “short tie-down ends” of anchor cables that stick up from habitat log 
placed on the top of slope along the east bank of the waterway that may pose a 
physical hazard. 

•	 Cut off some old re-bar that is sticking up out of the old fill on the west side of the 
waterway near Outfall 235 on the slopes above the Utilities remediation project area 
(above +12 MLLW) that may pose a physical hazard. 
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These items were completed by the Utilities’ contractor on February 5 and 6, 2004, 
during a low-tide event.   

6.3 FISH OBSERVATION SURVEYS 

As required by EPA, during the fish window extension period (February 14 to February 
28), six fish observation surveys were performed in accordance with procedures approved 
by EPA and NOAA. The surveys were made by a qualified fisheries biologist of Tetra 
Tech FW on February 15, 17, 20, 23, 26, and 28, 2004.  Visual fish surveys were 
conducted along the shoreline in the head of the Thea Foss Waterway.  The purpose of 
the surveys was to determine if any juvenile salmonids, particularly Chinook salmon, 
were detectable in the area during in-water activities that occurred within the extension 
period. The survey was intended to cover regions near ongoing or recently completed in-
water work being done in the Utilities RA 23/24 at the head of the Thea Foss Waterway 
and also for City of Tacoma's Work Areas RA 19A and 19B that were occurring on the 
west side of Thea Foss Waterway just north of the Utilities' Work Area shoreline regions. 

No juvenile salmonids were observed either near the surface or shoreline bottom areas in 
any region surveyed. One ratfish was observed on February 28, 2004, in the shallows in 
the southeast corner of the waterway.  The ratfish remained in the area only long enough 
to make a positive identification and then swam off into deeper water. No other fish were 
observed during any of the surveys. 

6.4 RESULTS OF CAP VERIFICATION SAMPLING 

The results of cap surface sampling, core observations, and core sampling are presented 
and discussed in Attachment 8 to this report.   

7. OPERATION AND MAINTENANCE ACTIVITIES 

The required post-construction operation and maintenance activities are contained in the 
Operations, Maintenance, and Monitoring Plan (OMMP) (Tetra Tech FW et al. 2003c).  
The OMMP was implemented concurrent with the verification/confirmation sampling at 
the end of the construction project. The purpose of the OMMP is to describe the post-
remedial action environmental monitoring activities that will be performed to determine 
if the long-term performance objectives are met over the design life of the project.  The 
overall objective of the monitoring is to verify that the remedial actions performed at the 
site achieve the performance standards specified in the CD and associated SOW and the 
ROD and associated ESDs, including protection of surface sediment, surface water, and 
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habitat quality. The Utilities are responsible for conducting these long-term activities in 
accordance with the ROD, ESDs, CD and SOW. 

The OMMP provides points of compliance for assessing the long-term success of the 
remedy, and potential response actions that could be implemented in the event that the 
remedy does not meet the long-term performances standards. 

8. SUMMARY OF PROJECT MATERIALS AND COSTS 

8.1  ACTUAL COSTS AND APPLICABLE YEAR FOR THE PROJECT 

The Final Costs incurred by the Utilities for the project in the Utilities work area at the 
Head of the Thea Foss was $11.5 million.  (Note: this is a preliminary cost assessment 
and will be supplemented in the final version.) These costs were incurred by the Utilities 
between 1999 and 2004. These costs include: 

•	 Investigation costs incurred during the allocation process to prepare and refine the 
conceptual model. 

•	 Design costs incurred before and after the CD was signed. 
•	 Construction and oversight costs incurred implementing the remedy in the 2003

2004 field season. 
•	 Estimated costs for ten years of post-construction monitoring, as outlined in the 

OMMP. 

Not included in the costs herein are the costs incurred by the City of Tacoma for previous 
investigation, feasibility study, and design activities, or costs incurred by the City of 
Tacoma to produce the City’s 90% Design for the Head of the Waterway.  Many results 
from previous investigations were used by the Utilities to produce the Utilities’ remedy, 
including soil borings, soil types, analytical results, diver observations, survey base maps, 
and groundwater flux observations. These investigations were produced both by the City 
of Tacoma and by the Utilities, and are cited whenever referenced.  Although the City of 
Tacoma created a 90% Design for the Head of the Waterway, the Utilities modified that 
to reflect a more cost-effective design, by referring to the performance-based 
requirements of the ESD, when they assumed responsibility for the area. This approach 
produced a more effective, implementable, long-lasting, and cost-effective remedy than 
could have been achieved otherwise. Legal fees and expenses are also not included. 
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Costs for future work associated with monitoring the remedy have been estimated based 
on the sampling plan outlined in the OMMP.  There is no on-going active remediation, so 
there are no operating costs to report. In addition, there are no maintenance costs 
associated with the cap unless monitoring shows that the cap has been compromised.  
The Utilities maintain a reserve fund accounting mechanism to address, where needed, 
maintenance of the remedy should it become necessary.  However, only monitoring costs 
are included in the estimated future costs. 

A summary of the project costs through the construction phase and estimated for the 
OMMP phase is presented in Table 8-1. A detailed cost summary is presented in 
Appendix A. 
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Table 8-1. Cost Summary 
COST ITEM COST 

RA Capital Costs: 
Investigation 
Design 
Construction 
Community Relations 
Insurance Premiums 

725,977 
2,198,458 
7,186,588 

11,479 
333,384 

Total Capital Cost: 10,455,866 
Projected Future Costs, 10 years: (1) 

Monitoring: April 2004 to 
October 2014 1,003,480 

Total Projected Monitoring Cost: 1,003,480 

TOTAL COST: 11,459,366 
(1) Inflation index of 3% applied. 

8.2 ACTUAL REMEDY MATERIALS  

The quantities of materials removed and placed in the waterway are shown in Table 8-2. 

Table 8-2. Materials Summary 
MATERIALS QUANTITY UNIT 

Materials Removed: 
Sediment Dredged and 
Disposed 3950 CY 

Water Decanted from 
Dredged Sediment 30,000 Gallons 

Steel Falsework Piles Cut 23 Each 
Wooden Pilings Cut 75 Each 

Materials Placed: 
Impermeable Cap 5250 SF 
Waterway Cap 80,197 Tons 
Slope Cap 12,870 Tons 
Slope Armor 16,883 Tons 
Habitat Mix 1,167 Tons 
Outfall Armor 731 Tons 
Outfall Extensions Installed 7 Each 
Scour Protection Project 

Habitat Mix 809 Tons 
Slope armor 4550 Tons 

Steel Sheet Pile Wall 4730 SF 
Steel Piles for Floats 19 each 
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8.3	 COMPARISON OF ACTUAL COSTS AND MATERIALS WITH THE ROD 
AND ESD 

A comparison between the remedy costs and quantities estimated in the ROD and ESD, 
and the actual costs and quantities of the Utilities remedy is tenuous.  The ROD 
recognized that the remedy would be refined during the remedial design phase and that 
both quantities and costs were anticipated to change accordingly. In addition, the ROD 
presented remedy costs and quantities for several remedy options. The ESD is a 
performance-based document based on the City’s 90% Design, but neither the ROD nor 
the ESD presented a remedy equivalent to the remedy performed by the Utilities. 
Therefore the costs presented in the ROD and ESD are also not directly comparable to 
the costs incurred for the Utilities’ remedy.  This is for several reasons:  

•	 Each remedy covers a different geographic area. 
•	 The remedy elements are different in each proposed remedy. 
•	 The overall remedy approach is different 

Some general comparisons, however, can be made.  The remedy implemented, while 
covering a greater area than the remedy proposed in the ESD, cost less and has no 
significant expected maintenance costs.  With no maintenance necessary, the 
implemented remedy has an indefinite life expectancy, and reflects a remedy choice with 
a greater degree of permanence than the City design, thus bringing it more into line with 
CERCLA requirements.  

The following factors made the Utilities remedy more difficult or costly to implement: 
•	 Efficiencies related to waterway-wide efforts could not be realized with multiple 

performing parties. 
•	 Difficulties arose briefly in the transition zone area coordinating with the City’s 

crews to the north. Very minor cost impact resulted. 

Several factors contributed significantly to reducing the cost of the remedy: 
•	 Refining the conceptual model concerning NAPL seepage in the design phase 

significantly reduced the costs of the remedy in the construction phase (compared 
to previous designs), and produced a more reliable, long-lasting remedy. First, the 
conceptual model eliminated extensive expensive capping by describing why 
NAPL seeps were observed only in specific locations, not in all NAPL-containing 
areas. Then significant maintenance costs were avoided by using an impermeable 
cap instead of sorbent material with a 30-year maintenance cycle.  

•	 Refining the dredge volume also significantly reduced the cost of the 
implemented remedy. Dredge volume refinements were guided by navigational 

51 



Head of the Thea Foss Waterway Remediation Project 
Remedial Action Construction Report Revised August 25, 2004 

requirements, capping requirements, and habitat preferences. The Utilities design 
was guided by the three goals:  (1) to produce a turning basin for recreational 
watercraft, (2) to create space for a three-foot sand cap, and (3) to maximize 
optimal habitat depths.  The dredge design was able to optimize all three goals 
while reducing the cost of the remedy. 

9. OBSERVATIONS AND LESSONS LEARNED 

Following is a brief listing of observations and lessons learned in accomplishing this 
remedial work.   

•	 The construction work was accomplished from the end of September, 2003 and 
completed at the end of February, 2004.  In order to complete the work in the 
short time frame, it required that all parties involved work as a team, with 
frequent interaction and communication. The accelerated review time by the EPA 
and their oversight agencies (USACE, and NOAA) during the course of 
construction activities was much appreciated, and without which the work could 
not have been completed within the allotted time frame..   

•	 Scheduling of work, particularly within the required time window, was difficult 
since most of the work required working within particular tide periods.  The 
shoreline work had to be accomplished during low tides, which during the 
allowed time window, were at night and only on certain days within the week.  In 
a similar manner, the in-water capping material placement by barge had to be 
scheduled not only to allow sufficient water for the barge draft, but also to allow 
sufficient overhead clearance when working beneath and south of the SR-509 
Bridge. 

•	 There were periods when several activities cause schedule conflicts, such as 
driving the sheet pile wall, the marina pipe piles, thereby limiting access for the 
waterway capping barges south of those activities.   

•	 Placement of the waterway cap materials through the water column was 
challenging in from the standpoints of getting an even and somewhat smooth 
capping surface and minimizing turbidity and loss of organic materials contained 
in the sand mix.   

•	 Waterway and slope cap initially placed over the dredged area near the Twin 96
inch outfalls was eroded from storm water from the Twin 96-inch outfalls during 
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periods of extreme low tides. This required a redesign and corrective measures in  
that area as outlined in the report above.  

10. OPERABLE UNIT CONTACT INFORMATION 

Following are the companies, agencies and individuals associated with this remedial 
work. 

•	 PacifiCorp Environmental Remediation Company was the “contracting” entity for 
the Utilities (Advance Ross Sub Company, PacifiCorp and Puget Sound Energy).  
Lotte Hass of PacifiCorp was the designated Project Coordinator for the Utilities. 

•	 Dalton, Olmsted & Fuglevand, Inc. (DOF) was the on-site Utilities Oversight 
Manager. Their role was to observe and document the remedial construction, 
conduct QA/QC reviews of the work and generally coordinate the construction 
activities between the contractors, designers, agencies and Utility representatives.  
Terry Olmsted was the management lead for these activities, and Greg Hartman, 
P.E., was the Construction Oversight Technical Representative. 

•	 Tetra Tech-FW was the Design Team.  Gary Braun was the Design Project 
Manager and interfaced with the DOF Oversight Manager and Contractor relating 
to design and construction issues throughout the construction work. 

•	 Wilder Construction was the Prime Contractor for the project.  Bill Brickey was 
Construction Contractor Project Manager.  Robert Stewart was the Contractor’s 
Supervisor. In addition to overall construction responsibility, the Contractor was 
responsible for managing the work of all sub-contractors on site.   

•	 EPA, Region 10 was the lead agency responsible for overseeing the remedial 
work. Piper Peterson Lee was the Remedial Project Manager and was responsible 
for review and approval of the various elements of the construction project.  She 
frequently attended the weekly project progress meetings and provided input and 
guidance. In addition she coordinated review and oversight provided by the 
Corps of Engineers, NOAA, URS (David Schuchardt) and the Washington State 
Department of Fish and Wildlife.  John Malek of EPA was responsible for 
oversight of construction water quality monitoring and control.   

•	 Corps of Engineers, the Seattle District, provided day-to-day construction 
oversight on behalf of the EPA. Beth Coffey and later Kymberly Takasaki 
coordinated the Corps of Engineers’ oversight activities.  Joseph Marsh, Emile 
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Pitre, and Jim Shaw made frequent oversight visits, and attended most of the 
weekly project progress meetings throughout the construction process. 

Table 10-1. Remedial Action Contact Information 
Role Name Address and Phone Number 

Utilities Project Coordinator Lotte Hass 
Project Manager 

PacifiCorp Environmental 
Remediation Co. 
825 NE Multnomah, 2013 LCM 
Portland, OR  97232 
Phone: 503-813-5517 
Fax: 503-813-7073 

Utilities Oversight Manager Terry Olmsted 
Senior Consulting Geologist 

Dalton, Olmsted, & Fuglevand, Inc. 
10827 NE 68th Street, Suite B 
Kirkland, WA 98033-4000 
Phone: 425-827-4588 
Cell: 206-459-3295 
Fax: 425-739-9885 

Construction Oversight 
Technical Representative 

Greg Hartman 
Senior Consulting Engineer 

Dalton, Olmsted, & Fuglevand, Inc. 
10705 Silverdale Way NW, Suite 201 
Silverdale, WA  98363 
Phone: 360-692-7345 
Fax: 360-692-1895 

Design Project Manager Gary Braun 
Senior Aquatic Scientist 

Tetra Tech FW, Inc. 
12100 NE 195th Street, Suite 200 
Bothell, WA 98011 
Phone: 425-482-7840 
Fax: 425-482-7652 

Construction Contractor 
Project Manager 

Bill Brickey 
Project Engineer 

Wilder Construction Co. 
1525 E. Marine View Drive 
Everett, WA  98201-1927 
Phone: 425-551-3100 
Fax: 425-551-3116 

EPA Region 10 
Remedial Project Manager 

Piper Peterson Lee 
Project Manager 

US Environmental Protection Agency 
1200 Sixth Ave. 
Seattle, WA  98101 
Phone: 206-553-4951 
Fax: 206-553-0124 

EPA Region 10 
Water Quality Monitoring 
Oversight 

John Malek 
Sediment Management 
Program Team Leader 

US Environmental Protection Agency 
1200 Sixth Ave. 
Seattle, WA  98101 
Phone: 206-553-1286 

EPA Construction Oversight 
Contractor 

Kymberly Takasaki U.S. Army Corps of Engineers 
Seattle District 
4735 East Marginal Way South 
Seattle, WA  98134-2385 

EPA Technical Oversight 
Contractor 

David Schuchardt 
Chemical Engineer 

URS Corporation 
Century Square 
1501 Fourth Ave, Suite 1400 
Seattle, WA  98101-1616 
Phone: 206-438-2700 
Fax: 206-438-2699 
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Cost And Performance Summary 
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Remedial Action Construction Report June 8, 2004 

Cost and Performance Summary 


Table A-1 presents the detailed project costs.  Because there is no active process in the 
remedy scheme, there are no operating parameters that affected cost and performance. 

The following site conditions and characteristics were most influential on the cost and 
performance of the remedy:  

•	 Fine sediments inside the falsework piles made cutting very difficult. The impulse 
from the cutting torch produced black out conditions for the divers. Cutting 
progressed slowly. Some of the difficulties were averted with a minor design 
change. Nine pilings that had only minor stickup above mudline and were not 
located under the impermeable cap were not cut off. This stickup was then 
covered by the sand cap. 

•	 Unanticipated scour conditions at the mouth of the large outfalls produced a need 
to design and install additional scour protection on the shallow cap surface. 
During storms at low tide, runoff from the outfalls was observed to scour the 
shallow cap surface. Additional armoring and habitat mix were added. Additional 
scour protection activities cost $190,000. 

•	 Waterway cap material and slope armor material quantities increased from the 
Utilities original bid due to unexpected soft sediment conditions, most notably 
around outfall 235 on the west bank. 

•	 Dredge quantities decreased markedly from earlier designs due to refinement in 
the shape of the turning basin in the head. Dredge quantities were also 
significantly decreased due to precision dredging. 

•	 The prohibition of spudding and anchoring in the work area increased contractors’ 
costs for dredging and capping activities. 



Table A-1 – Project Costs 
PROJECT PHASE COST 

Investigation 
Technical Consultation 
Project Management/ Labor 
Other Misc. Costs 

Subtotal: 

438,441 
176,959 
110,577 
725,977 

Design 
Design Lead 
Transition Zone Investigation & Design 
Technical Consultation 
COT review of outfall design 
Design Elements by Others 

Docks 
East Bank Habitat Enhancement 

Project Management/ Labor 
Other Misc. Costs 

Subtotal: 

1,579,691 
266,286 
177,398 

2,000 

NA 
NA 

164,358 
8,725 

2,198,458 

Construction 
Construction Oversight 

Oversight Activities 793,273 
Water Quality Monitoring Equipment 64,856 
Estimated Future Costs 60,000 

Technical Design Consultation 
Design Upgrades 214,651 

Construction Elements (1) 

Mobilization/Demobilization 437,560 
Dredging and Disposal 401,356 
Impermeable Cap 71,894 
Sheet Pile Wall and Marina Pilings 499,479 
Capping 3,329,412 
Scour Protection Design Modification 189,606 
Other elements 504,998 
Taxes (8.8%) 415,887 
Other Construction Costs, in Negotiation 150,000 

Confirmation Sampling (2) 0 
Other Misc. Construction Expenses 

Regrade Access Road at Berg Scaffolding 3,428 
Construction Expenses from COT NA 

Construction Elements Funded by Others 
City East Bank Habitat Enhancements NA 

Rip Rap Buttress (to be performed by COT) 34,958 
Project Coordination/ Contract Management/ Misc. 15,231 

Subtotal: 7,186,588 



Post-Remedy O&M (Estimated) (3) 

Project Management/ Labor 140,000 
Year-0 Baseline 88,480 
Years 2, 4, 7, 10 

Four events over ten years (Full suite) 580,000 
Years 1, 3, 5 

Three events over five years (Partial suite) 195,000 
Subtotal: 1,003,480 

Insurance Premiums 
PacifiCorp & PSE 333,384 

Subtotal: 333,384 

Community Relations 
Signage 471 
Outreach/Flyers/EPA Coordination (May 03 - Mar 04) 11,008 

Subtotal: 11,479 

TOTAL COST: 11,459,366 

NA -- Not available 
(1) Line item costs are without tax.  
(2) Confirmation Sampling was performed concurrent with OMMP Year-0. Costs are not 
separated. 
(3) Estimated costs are given in 2004 dollars, with a 3% inflation index. 
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Dredging Element in RA 23 and 24 




_________________________________________________________________ 

Dalton, Olmsted & Fuglevand, Inc. Environmental Consultants 

10705 Silverdale Way NW, Suite 201• Silverdale, Washington 98383
Telephone (360) 692-7345 (FAX 360 692-1895) 

TO: Piper Peterson Lee - EPA 
 Head of the Thea Foss Waterway Remediation 

FROM: Terry Olmsted, Utilities Construction Oversite Manager 
DATE: October 24, 2003 
SUBJECT: Response to Comments - Pre-Final and Final Construction Inspection 

Report for the Dredging Element of the Remedial Action Areas 23 and 24 
and Request for Approval 

ATTACHMENT 1: RESPONSE TO COMMENTS - Pre-Final and Final Construction 
Inspection Report for the Dredging Element of the Remedial Action Areas 23 and 24   

CC: 
Beth Coffey 
Lotte Hass 
Greg Hartman 
Gary Braun 
Matt Dalton 

Attached is the Utilities response to comments.  As you indicated in your cover letter to 
the comments, we have discussed the Corps of Engineers comments with them and have 
received their approval of our responses. 

Because of the issue of maintaining  project schedule, we request your verbal approval, to 
be followed by a written approval. 

Thanks for your efforts, 

Terry Olmsted 



Head of the Thea Foss Waterway Remediation Project 
Pre-Final and Final Construction Inspection Report for the Dredging Element of the 
Remedial Action Areas 23 and 24  
October 24, 2003 
Page 1 

ATTACHMENT 1 

RESPONSES TO COMMENTS 

General Comments 

1.	 It is difficult to evaluate this contour line presentation.  Is there a hydrosurvey 
plotted in a format such as  spot soundings that can be provided 

Response: At this time we have four surveys that we are or have used for the evaluation 
of dredging.  They include the Contractor QA survey for the last dredging event, a post 
dredge survey by the Contractor, and a third survey we requested from the contractor  to 
provide additional data for our interpretation of the dredging results.  We also now have 
the Utilities Pre-Cap Survey that was completed on Tuesday of this week following the 
flood/high storm runoff event that occurred on Monday.  The data is being reduced for 
individual spot elevation spacing, however, it is not currently available.   

2.	 There are several areas that are above the -3 design elevation.  We have 
several concerns about this: 

a. Please detail what impact will the -2 foot elevation have on the final remedy? 
b. For these areas above -3 feet, how does contractor confirm thickness of the cap? 

Response: As identified in our submittal to EPA, the purpose of dredging is to allow 
improved depth for vessel draft to move equipment into the area to place a 3 foot thick 
cap. Also, the intent of the cap placement was to realize an approximate 0 MLLW cap 
surface, and allow placement of scour protection at the mouth of the twin 96 outfalls.  
The answer to your questions is the cap must be a 3 foot thick cap over the final dredged 
elevations.  This will require the contractor to place a volume of material over an area 
that satisfies the creation of a minimum 3 foot thick cap over the area. This will be placed 
in approximate 1.5 foot lifts.  We will then use a post cap survey to confirm the elevation 
of the cap surface is a minimum 3 feet above the post-dredge surface.  The sediment on 
the bed will either support the cap, or will consolidate under the weight of the cap.  
Either way the cap thickness will be 3 feet or more, and meet the requirements of the 
design. Final surface elevation will be approximately 0 MLLW (+1 to -2 MLLW typical). 

Specific Comments 

3. Conclusion 2.b. Four areas that are above the required – 3 feet and only two are 
discussed in Conclusion 2.b. 



 
 

Head of the Thea Foss Waterway Remediation Project 
Pre-Final and Final Construction Inspection Report for the Dredging Element of the 
Remedial Action Areas 23 and 24  
October 24, 2003 
Page 2 

Response: The mound in the NE Corner is at -2 MLLW.  During dredging, several 
buried piles or pile stubs were encountered in this area.  These piles had apparently been 
broken off at mudline in the past when the bed was at lower elevation.  The contractor 
attempted to dredge to elevation and break piles off.  However, some piles were pulled 
since the operator could not determine that a pile had been encountered.  In order to 
avoid further pulling of piles in this area, the dredging was terminated, since the 
specification is very clear that piles should not be pulled to avoid creation of secondary 
pathways. As the site was at -2 feet, and the requirement is to place a 3 foot thick cap to 
approximately 0 ft MLLW, the decision was to leave this material and submerged piles in 
place. This bed material should not consolidate, and final cap surface in this limited 
area will be approximately +1 foot MLLW. 

The area lying against the bank in the SE corner is at a -2 elevation.  We have now 
confirmed this sounding elevation identifies the 20 ton concrete anchor used by Miller to 
complete the dredging. The anchor is cylindrically shaped and is approximately 5 feet 
high with a 10 foot diameter.  This anchor was left in place to be used during capping 
activities and will be recovered during capping.   

4.	 Conclusion 2.b. West side of waterway also has several areas above -2 feet 
contours which are presented as softer sediments.  The material observed during 
dredging oversight appeared to be fairly sandy and not easily compressible. 

Response: The western side of the project did have pockets of finer grained sediment.  
The contractor was requested to return to this area on the last night of dredging to 
complete removal of some material missed in earlier dredging event.  It did not stack in 
the barge, and required some additional time to complete dredging and controlled 
placement in the center of barge.  We anticipate this area will consolidate significantly 
compared to the submerged pile site on the east bank.  Regardless of consolidation, the 
final cap elevation must be placed a minimum of 3 feet thick over this area, or at an 
approximate + 1 MLLW elevation.  This will be done with a minimum of two lifts of cap 
placement. At this time we intend to use the post cap survey to confirm final elevation at 
+1 MLLW. 

5.	 96” Concrete Culvert: There is an arc shaped -2 foot ridge in front of the 96” 
culverts. 

Response: This area was dredged until the Contractor started dredging rock with 
sediment. This represents the as built limit of the existing scour protection and slope 
material that was apparently placed during the bridge construction. The contractor was 
directed not to remove this material.  Revision to the final construction activity (Scour 
protection and capping) will incorporate the as built conditions.  



 

__________________________________________________________________ 

_________________________________________________________________ 

Dalton, Olmsted & Fuglevand, Inc. Environmental Consultants 

10705 Silverdale Way NW, Suite 201• Silverdale, Washington 98383
Telephone (360) 692-7345 (FAX 360 692-1895) 

TECHNICAL MEMORANDUM 

TO: Piper Peterson Lee - EPA 
Head of the Thea Foss Waterway Remediation  

FROM: Greg Hartman, Utilities Technical Advisor 
DATE: October 20, 2003 
SUBJECT: Pre-Final and Final Construction Inspection Report for the Dredging 

Element of the Remedial Action Areas 23 and 24 and Request for Review 
and Approval 

ATTACHMENT 1: Post Dredge Contours, October 15, 2003 

REF. NO: PAP-001-03 

As required by the Statement of Work for Remedial Action Construction, the following is the 
report and post-dredge bathymetric survey for Pre-Final and Final Construction approval of 
the dredging element.  Inasmuch as the dredged area is submerged, the review of the post 
dredge survey will constitute both the pre-final and final construction inspections.  

The Contractor, Wilder/Miller, completed a Post Dredge Survey on October 14, 2003 and 
submitted it to DOF for review (see Attachment 1).   

The following evaluation has been completed based on the final survey data, and references 
the 100% Plans and Specification, the Design Analysis Report, and the Scope of Work for 
remedial Action Areas 23 and 24 of the Thea Foss Waterway which are listed below. 

1. Plans and Specification – Section 02325 Dredging and Dredge Material Disposal 

Section 3.2 Dredging, Item E. 
•	 Remove all materials within the required dredging prisms, as defined on the 

drawings. (The drawings identify the required dredging depth is -3 feet MLLW.)   
o	 The contractor completed removal of all but approximately 35 cubic 

yards of sediment above -3 feet MLLW 
o	 One small area on east bank was not dredged to full depth because of 

submerged pile clusters.  The contractor left this area at -2 to avoid 
pulling of any piles (prohibited by the specifications) already cut off and 
below the mudline. 
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2. Design Analysis Report – Chapter 2. Dredge Plan 

Section 2.1 Dredge Design Objectives and Considerations. 

Dredging within the Utilities Work Area must comply with the performance requirements.  

Specifically the requirements of the ESD that relate to dredging within the Utilities Work 

Area as follows: 


• Dredge sediments as needed for the construction of waterway cap. 

Dredging Design for the Utilities Work Area is based on the following conditions or 
requirements: 

•	 The remedial actions should be consistent with the City of Tacoma’s deauthorization 
questionnaire stating that “the remaining area, between the north edge of the SR-509 
cable stayed bridge and the Head of the Waterway would be capped with 
approximately 3 feet of clean material to confine the contaminated sediments leaving 
the channel depth in this area at an elevation ranging generally for 0 to -10 feet 
MLLW”. 

•	 Dredging will be performed where necessary to accommodate the 3-foot minimum 
thickness cap required by ESD. 

•	 Minimizing dredge volume and the long-term liability associated with dredge material 
disposal. 

Section 2.2 Dredge Prism Design 

Most of the Utilities Work Area will not require dredging. 


•	 The waterway south of approximately station 78+00 will be dredged to a design 
elevation of -3 feet MLLW. 

•	 Dredging in this area will be performed to provide for the 3-foot cap and to allow 
for construction of an outfall scour protection apron in the area of the discharge 
from the twin 96 inch outfalls. 

3. Statement of Work, Remedial Design, Remedial Action and Long-Term Monitoring 

Chapter IV. Section D. Remedial Action Construction – 3. Prefinal Construction Inspection 
and 4. Final Construction Inspection. 

The pre-final and final inspections are identified as a walk-through/boat tour inspection of the 
entire completed remedial action element with U.S. EPA.  The purpose is to determine 
whether the project element is complete and consistent with the contract and the Remedial 
Action Work Plan. 

Based on the several requirements as presented in previous documents, and the nature of the 
dredging activity, the following conclusions are presented. 

4. Conclusions 

1.	 The dredging was accomplished primarily to allow placement of the waterway cap 
at the upstream limits of the project.  This is where it was too shallow to allow 

Page 2 
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access of the barges and equipment required to place the cap and associated scour 
protection materials. 

2.	 The goal to dredge to approximately -3 feet MLLW in order to place a three foot 
thick cap with a top elevation at approximately 0 feet MLLW was generally met as 
outlined below. 

a.	 The post dredge survey of the dredge area (Attachment 1) identifies the 
Contractor did an excellent job of controlling depth of cuts, and 
minimizing total volume dredged.   

b.	 One small area on east bank was not dredged to full depth because of 
submerged pile clusters.  The contractor left this area at -2 MLLW to 
avoid pulling of these piles already cut off and below the mudline.  
Another small area located near the west bank was left slightly above -3 
feet MLLW, however this area was near an area where the steeper side 
slopes were avoided to prevent creating instability.  This area is softer 
sediment and will likely compress during placement of the cap materials.  

3.	 The dredging completed will allow the placement of the scour protection in front 
of the twin 96 outfalls. Delay of this activity will increase potential impacts in the 
dredged area from high discharge from these outfalls in the upper portion of the 
Thea Foss Waterway. 

4.	 We recommend that the dredged area be approved as completed.  

We respectfully request that the dredge area element of the Remedial Action as completed be 
accepted and approved to allow for timely placement of the additional plan elements to 
maintain the project schedule. 

Page 3 
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Prefinal/Final Construction Inspection Report 

For the 


Impermeable Cap Element in RA 23 and 24 




 

__________________________________________________________________ 

_________________________________________________________________ 

1 
Dalton, Olmsted & Fuglevand, Inc. Environmental Consultants 

10705 Silverdale Way NW, Suite 201• Silverdale, Washington 98383
Telephone (360) 692-7345 (FAX 360 692-1895) 

TECHNICAL MEMORANDUM 

TO: Piper Peterson Lee - EPA 
Head of the Thea Foss Waterway Remediation  

FROM: Terry Olmsted, Utilities Construction Oversight Manager 
DATE: January 19, 2004 
SUBJECT: Pre-Final and Final Construction Inspection Report for the Impermeable Cap 

Element of the Remedial Action Areas 23 and 24  

Attachments 
Photos 1 through 12 – Impermeable cap fabrication and installation photographs 
Attachment A: Impermeable Cap Location Drawing, November 14, 2003 

B: Berger/Abam Structural Engineer Job Memoranda 28, 29 & 30 Oct. 
C: Berger/Abam Structural Engineer Job Memoranda 3, 4, 5, 6 ,7 Nov 
D: Wilder HDPE Weld Tensile Break Tests 
E: Berger/Abam Review Of HDPE Weld Test Results And Field Installation 

REF. NO: PAP-001-03 

As required by the Statement of Work for Remedial Action Construction, the following is the 
inspection report for Pre-Final and Final Construction approval of the impermeable cap element.   
Inasmuch as the impermeable cap area is submerged, the review of the survey documentation and 
this report will constitute both the pre-final and final construction inspections. The Contractor, 
Wilder Construction, installed the impermeable cap in the required location as determined by a 
licensed land surveyor (INCA Engineers) on November 13, 2003 (See Attachment A).   

The manufacturing, welding, and installation of the High Density Polyethylene (HDPE) cap was 
accomplished in accordance with the Construction Quality Assurance Plan (CQAP) and the EPA-
approved Wilder Construction “Impermeable Cap Fabrication and Installation Plan (Revision 2, 
dated October 30, 2003). Quality assurance was verified during inspections by the Structural 
Engineer (Bob Wallace and/or Tom Kress of Berger/Abam).  Additional information and discussion 
are presented below. 

Materials and Shop Fabrication 

The impermeable cap was fabricated from stress relieved, weldable, virgin grade high density 
polyethylene (HDPE) that arrived to the fabrication shop in sheets 10 feet long by 5 feet wide by 
0.375 inch thick. The material was white in color, and conformed to the following requirements: 
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Density ASTM D-792 59.88 lb/cu ft 
Yield Point ASTM D-638 4,279 psi 
Elongation at Yield ASTM D-638 18% 
Tensile Break ASTM D-638 4,423 psi 
Elongation at Break ASTM D-638 1,350% 

The sheets were delivered to the fabrication shop (Kel-Tech Plastics, Inc.) slightly oversized to allow 
for any trimming that was required to “true” any edge and “square up” any sheet.  The sheets were 
delivered, stored and handled in such a way as to avoid damage to the sheets or the finished cap.  The 
sheets were stored flat at the fabrication shop until the start of fabrication. 

Prior to shop fabrication, the sheets were laid out in a staggered perpendicular weld pattern to 
increase structural integrity of the finished cap and to determine which sheets and edges will be 
beveled. The squareness of each 5 ft. by 10 ft. sheet was verified and the edges to be welded were 
beveled at a 45 degree angle, leaving a 0.050 inch vertical edge on each beveled side to avoid sharp 
edges. The trued and beveled sheets were aligned with 5-ft. sides next to each other to create 75-foot 
long by 5-foot wide half panels.  A straight edge was used to verify alignment, and seams were 
cleaned with acetone to remove oils and other contaminants prior to welding.   

Tack welds were used to hold the panels together during the production welding process. A 
Kamweld hot air welder (see Photo 1) with a tacking tip was used to tack weld the sheets together, 
followed by a visual inspection and secondary acetone wipe.  The final heat extrusion weld was 
performed by a Wegner Alpha 220V welder (see Photo 2).  To maintain consistency during welding, 
the gun was supported at a constant height perpendicular to the sheets, by a rolling cradle that 
followed a guide shoe along the beveled seam.  The welding technician controlled the speed of the 
welding cradle to avoid under-fill or over-fill. Welding of each seam was continuous until at least 1 
½ to 2 inches past the welded seam.  An aluminum flashing sheet was positioned under every 
welded seam for quality control static testing.   

All welding was accomplished by an experience welding technician with at least 5-years of similar 
experience. The sheets were welded into seven panels (10 feet wide by 75 feet long) in the 
fabrication shop. Shop welding was done in a controlled environment inside the shop warehouse.  
Welding was by a hot air process that preheats the HDPE sheet in the vicinity of the weld while also 
placing molten HDPE in the weld groove.  The HDPE weld rod is on a continuous roll feed. 

Shop test welds were observed to meet the required weld profile and one weld was tested in bending 
by bending the entire sheet into a 3 to 4 foot diameter bend (Photo 3) without failure.  Welds were 
static tested by passing an electric current through the weld area.  If an arc was achieved, the weld 
was to be redone by gouging out the weld and redoing the weld.  No re-welding was reported to be 
necessary.  The welding equipment was observed to operate well and molten material was deposited 
in a continuous stream from the equipment.  A 75 foot weld run was performed in a continuous run 
and took approximately 70 to 75 minutes to complete (see Berger/Abam Job Memorandum dated 28, 
29, and 30 October 2003 – Attachment B_).   

The seven panels were stored flat at the shop until they were delivered to the site fabrication area.  
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Site Preparation and Field Fabrication 

The asphalt pad located under the east side of the SR 509 bridge at the field fabrication site was 
initially cleaned using “dry” methods followed by pressure washing of the area.  The shop-fabricated 
10-foot by 75-foot panels were delivered to the site and were unloaded in one stack, directly onto the 
work pad. The top panel was pulled across the 5-foot width of the underlying panel and butted up to 
the bottom panel.  The second panel was pulled across the underlying panel and the adjacent panel on 
the ground, and arranged at the edge similarly to the first.  The unloading of the panel continued in 
this manner until the entire cap was arranged on the pad (see Photo 4).  A total of six seam welds 
were required to complete the entire panel.  The same process and equipment for welding as used in 
the shop was used in the field, with the addition of weather protection devices, as necessary.  A clear 
polycarbonate shroud surrounded the heat extrusion welder and cradle to control temperature 
variation at the weld point (see Photo 5). Because of satisfactory weather conditions ( minimal wind 
and no rain) a tent enclosure was not required. 

During the field welding process, outdoor temperatures ranged from below freezing to 40 to 50 
degrees Fahrenheit. Field welding did not begin until late mornings after temperatures had risen.  
The sheet temperatures at the time of welding was at least in the mid to upper 40 degrees Fahrenheit, 
as documented in the Berger/Abam job memoranda dated 3, 4, 5, 6, 7 November 2003 (Attachment 
C). A section of approximately 12 feet was noted to have been damaged in transit from the shop in 
the area to be welded. This section was cleaned and re-prepped, then welded and a reinforcing strip 
was added by the contractor for this section.  All field welds looked good and sections of the weld 
coupons were field bent, stressing the welds at the maximum point of curvature (see Photo 7).  The 
bend test specimen was bent to within an 18-inch diameter with no observed damage to the weld or 
parent material. 

Lugs were welded to the upper surface of the cap to serve as attachment points for the required 
distributed ballast (¾ -inch wire rope). Enough wire rope ballast was attached to provide the cap 
with a negative buoyancy sufficient to sink the cap in the waterway, but not cause the cap to bury 
itself in the soft bottom sediments (see Photos 8 & 9). 

A guide was attached to the leading and trailing edges of the cap.  The guides consisted of strap steel, 
beam, and pieces of chain.  The strap steel and/or a steel channel was bolted to the top and bottom 
sides of the cap. Short pieces of chain were attached to the steel edges and a beam was used as a 
spreader bar to allow the cap to be pulled into position (see Photo 10). 

Testing 

In addition to the visual and static testing described above during shop and field welding, test 
“coupons” from separate sections of HDPE that were welded under “shop” and “field” conditions 
and consisted of sections of welded portions of the HDPE were subjected to tensile strength testing 
and bend testing as outlined below: (See Photo 6) 

•	 Two test coupons, each consisting of a 1-foot by 3/8-inch HDPE sheet shop-welded along the 
2-foot edge using the required full-penetration groove weld, were prepared. One of the 
coupons was cut into eight approximately equal strips with the weld at the center.  Four of 
the strips were subjected to a strength test (ASTM D638) by a certified laboratory. 



   

Dalton, Olmsted & Fuglevand, Inc. 
Pre-Final and Final Construction Inspection Report 
1/21/2004  Page 4 

•	 In addition, two test coupons, representing field welding conditions, of the same size as 
indicated above, were prepared. One of the coupons was cut into strips approximately 3
inches wide and four of these specimens were tested as noted above.   

The contractor-provided plan specified that the average strength at failure of the tested shop and field 
specimens meet the specified tensile strength and no individual test result falls below 85% of the 
specified tensile strength. Results for the tested specimens (see Attachment D) were evaluated by the 
structural engineers, (Berger/Abam), as outlined in the Berger/Abam letter dated 3 November 2003 
(Attachment E).  Although the weld test results did not meet the acceptance criteria outlined in the 
contractor’s installation plan, the results were deemed more than adequate to meet the strength needs 
for the project. 

The weld test results showed that the failure mode is in the weld material and not the interface 
between the parent material and the weld material.  It is possible that the strength test results were 
low because of the notch effect of the joint. The HDPE thickness selection was based on parameters 
such as constructability and not merely strength.  For example, the sheet of HDPE and ballast will be 
subject to a static friction load of approximately 5400 pounds, assuming a coefficient of static 
friction of 0.5 (field tests indicate the static coefficient in fact to be 0.4). This results in a tensile 
stress on the sheet of only 16.3 pounds per square inch.  The minimum weld test failure was 3,147 
pounds per square inch. Even allowing for eccentricities in pulling forces, this represents a 
significant factor of safety.  The structural engineer (Berger/Abam – Attachment E) found the test 
results acceptable, and recommended that the contractor’s Fabrication/Installation Plan be modified 
to include the following statement: “In the event that a weld test fails the tensile strength 
requirements, the Owner or designated representative shall review the data and make a determination 
as to the acceptability of the work.”  Because of the short time period between receipt of the test 
results and cap installation, the plan was not so modified, however, the above referenced letter is 
made a part of this final inspection report.   

In addition to the above, two test coupons were prepared, each consisting of two 5-foot by 20-inch 
HDPE sheets welded along the 20-inch edge using the required full penetration groove weld. Both 
coupons were subject to a bend test comprised of bending the coupon so that the 20-inch ends touch 
one another. The top of the sheet was on the outside of the bend and the welds were visually 
inspected for signs of weld distress. The coupon was then bent, placing the weld area under the 
maximum stress, until the sheet or weld failed.  It was found that the weld or sheet could not be 
failed under the maximum stress.  On basis of this test and the testing described in the paragraph 
above, the materials and welding were deemed acceptable. 

Installation 

In order to provide a transition between the paved area and the waterway where the impermeable cap 
was to be placed, steel beams were placed into the waterway from the top of the bulkhead wall near 
the shoreline in order to reduce the “break-over” angle at the top of the bulkhead wall during the 
installation process (see Photo 10). Prior to the cap placement, and as part of site “demolition” 
several “falsework” piling that had been left by others sticking up above the bottom sediments 
following construction of the SR 509 Bridge were cut off at or below mudline.  Six of the falsework 
piling that were in the planned pathway of the cap as it was to be pulled into position were cut off by 
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divers one foot below the mudline.  Four falsework piling located beneath impermeable cap area 
were cut off at three feet below mudline.   

Just prior to placement of the cap, the in-water slope area was inspected by divers to identify any 
obstructions that have the potential to either damage the cap during installation or impede the 
installation process. During the inspection, and also indicated by a hydrographic survey, it was noted 
that there were depressions remaining at the pile cutoff locations beneath the planned cap.  These 
depressions were filled with the waterway cap material (a silty, fine to coarse sand).  The filling was 
verified by divers before commencing cap placement.   

The cap was pulled into place using a combination of marine equipment, land-based equipment, and 
divers. Control lines were attached from the leading edge of the cap to barge-mounted winches.  
Control lines were also attached from the trailing edge to winches on the shoreline.  Small floats or 
buoy were attached to each corner of the leading edge and also placed in the waterway at the final 
locations of the corners of the leading edge. These buoys served as a visual aide from the surface 
during the installation process so that the cap could be deployed along the proper alignment.   

The cap installation was performed at low, slack tide (see Photos 11 & 12).  The cap was pulled into 
place by the barge-mounted winches attached to the control lines on the leading edge of the cap.  The 
spreader bar and leading edge of the cap were held slightly above the sediment surface by floats 
attached to the leading edge of the cap. Horizontal control was maintained by personnel attending 
the winches on the barges and the shoreline 

The Wilder installation supervisor directed the personnel in control of the vertical and horizontal 
movement of the cap until the cap was over the planned coverage area.  The surveyors (Inca 
Engineers) assisted by the divers, verified that the cap covered the minimum required coverage area 
before the final position was obtained. At the final position, the four corners of the cap were 
determined by the surveyor with the assistance of the divers.  The survey of the corners was 
conducted immediately upon placement of the cap into its final position.   

When the cap was in its final position, a minimum 18-inch thick layer of waterway cap material was 
placed over the top of the impermeable cap, including a minimum five foot offset on all sides of the 
cap. The cap was placed in approximate 6-inch lifts using the waterway capping equipment.  The 
cap material was placed on the impermeable cap starting from the lowest area of the cap to avoid 
entrapping air that might be under the cap.   

Conclusion 

As outlined above, the impermeable cap was fabricated and installed in the required location in 
accordance with the project specifications and CQAP. 

We respectfully request that the impermeable cap element of the Remedial Action as completed be 
accepted and approved. 
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Photo 1 Tack welding sheets 

Photo 2 Finish welding sheets 
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Photo 3 Sheet weld bend test 

Photo 4 Assembled sheets ready for field welding 
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Photo 5 Field welding HDPE sheets 

Photo 6 Tensile test coupons 



   

Dalton, Olmsted & Fuglevand, Inc. 
Pre-Final and Final Construction Inspection Report 
1/21/2004  Page 9 

Photo 7 Field weld bend test 

Photo 8 HDPE lugs and attached ballast cable 
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Photo 9 Ballasted HDPE cap 

Photo 10 Attached spreader bar, HDPE cap and deployment ramp 
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Photo 11 HDPE cap deployment 

Photo 12 HDPE cap deployment 



Head of the Thea Foss Remediation Project 

ATTACHMENT A 

Impermeable Cap Location Drawing, November 14, 2003 
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ATTACHMENT B 


Berger/Abam Structural Engineer Job Memoranda 28, 29 & 30 Oct. 




PLANNING 
ENGINEERING 

ENVIRONMENTAL 
PROGRAM MANAGEMENT 

Job Memorandum 

To Gary Braun 

Foster Wheeler/Tetra Tech 

Date 28, 29 and 30 October 2003 

Project Thea Foss Impermeable Cap 

Our Number FAWAT-03-036 

Your Number 

Basis:

Firm 

Telephone

Kel- Tech(Steve Keller) 

Conference x  Observation 

Persons 

x  Other Site Meetings 

Berger/ABAM (Tom Kress, B Wallace) 

Subject Shop Fabrication of HDPE sheets 

On the dates noted above Bob Wallace and/or Tom Kress visited the Lakewood fabrication shop of Kel-Tech Plastics to observe 

the shop welding of the HDPE sheets. 

Shop welding was done in a controlled environment inside a warehouse. Welding was by a hot air process that preheats the 

HDPE sheet in the vicinity of the weld while also palcing molten HDPE in the weld groove. The weld rod is on a continuous 

feed. 

HDPE material in 5x10 feet sheets were welded into a 5x75 ft section that was welded to a similar section producing a 10x75 ft 

fabrication. Test welds appeared to meet the required weld profile and one weld was tested in bending by bending the entire 

sheet in to about a 3 to 4 ft diameter. Welds were static tested by passing an electric current through the weld area. If an arc was 

achievedd the weld was redone. To our knowledge no welds were gouged out and redone. 

The welding equipment operated well and molten material was deposited in a continuous stream from the equipment. A 75 ft 

weld run was performed in a continuous run and took approximately 70 to 75 minutes to complete. 

Selected Photo's attached to e-mail 

cc: By Bob Wallace 

BERGER/ABAM  Engineers Inc., 33301 Ninth Avenue South � Federal Way, WA 98003-6395 220995 



Phone 206/431-2300 � Fax 206/431-2250 
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Berger/Abam Structural Engineer Job Memoranda 3, 4, 5, 6 ,7 Nov 




PLANNING 
ENGINEERING 

ENVIRONMENTAL 
PROGRAM MANAGEMENT 

Job Memorandum 

To Gary Braun 

Foster Wheeler/Tetra Tech 

Basis:  Telephone

Firm 

Conference x

Date 3,4,5,6,7, November 2003 

Project Thea Foss Impermeable Cap 

Our Number FAWAT-03-036 

Your Number 

Observation x  Other Site Meetings 

Persons 

Subject HDPE Field Welding 

Over the dates noted above Bob Wallace and/or Tom Kress visited the site to observe the field welding process of the shop 

fabricated sections. During the week the overnight temperatures were below freezing and ambient daytime temperatures reached 

the upper 40's to low 50's. The sheet temperature at time of welding was at least in the mid to upper 40's. Weather was dry. 

Welding usually did not begin until late morning after temperatures had risen. Test coupons were run each day prior to beginning 

welding to ensure field equipment was working properly and the required weld profile was achieved. 

The shop welded fabrications were laid out on a clean asphalt surface. The welding machine was shrouded to preserve local 

temparatures around the equipment. 

A section of approx 12 feet was noted to have been damaged in transit from the shop in the area of the weld. This section was 

cleaned and re-prepped then welded and a detail to provide a reinforcing strip was provided to the contractor for this section. 

All field welds looked good and sections of the weld coupons were field bent, stressing the welds at the maximum point of 

curvature. The bend test specimen was bent to within an 18 inch diameter with no observed damage to the weld or parent 

material. 

Selected Photo's attached to e-mail 

cc: By Bob Wallace 

BERGER/ABAM  Engineers Inc., 33301 Ninth Avenue South � Federal Way, WA 98003-6395 220995 



Phone 206/431-2300 � Fax 206/431-2250 
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Wilder HDPE Weld Tensile Break Tests 




@oLDE~
WILDER CONSTitUCTlON COMPANY 

ENVIRONMENTAL DIVISION 

October 3 1,2003 

Mr. Terry L. Olmsted, C.E.G 
Senior Consulting Geologist 
10827 NE 6sth Street, Suite B 
Kirkland, WA 9803 3 -4000 

Project: Head of the Thea Foss Waterway Remediation Project 
RE: SERIAL LETTER #020 - HDPE WELD TENSILE BREAK TESTS 

Dear Terry, 

The purpose of this letter is to present the results of the tensile break test suggested by Bob Wallace and 
discussed in our Impermeable Cap Fabrication and Installation Plan (Revision 2). Six welded samples 
were delivered to Dynamark Engineering for tensile break testing per ASTM D-638. Three of the samples 
were welded outside on cold parent material to replicate field fabrication conditions. Three of the samples 
were welded inside Kel-Tech's shop on parent material at shop temperatures to replicate shop fabrication 
conditions. The results are presented in the table below, expressed as tensile strength in pounds per square 
inch and as a percentage of the tensile strength of the parent material (4423 psi). Note that Samples 
identified as "Lab" are samples that were welded in the shop. Test results from Dynamark dated October 
3 1, 2003 are attached. 

These results do not meet the requirements outlined by Bob Wallace and presented on our Impermeable 
Cap Fabrication and Installation Plan (Revision 2). Our plan calls for an overall average equal to or greater 
than the strength of the parent material (4423 psi) and no sample breaking at less than 855% of the strength 
of the parent material. Will the welds be accepted? Please advise 

1525 E. Marine View Drive 

Everett, WA 98201-1927 


(425) 551-3100 .Fax (425) 551-31 16 




If you have any questions or require additional information, please contact me (253) 383-1055 or via email 
at billbric@,wilderconstruction.com. 

Respectfully Submitted, 
Wilder Construction Company 

Bill Brickey 
Project Engineer 

Cc: file 
Bob Stewart, Wilder Construction Company 
Bob Wallace, BergerIAbam Engineers, Inc. 
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Oct 	 Kel-Tech Plastics, Inc. 


MI-.Bob Lccper 
Kcl-Tech Plaslics Inc, 
35  1 0  S Pitlc Street 
Tacoma, W A  L)X409 

Subject: 	 Kcsulls of material testilia of mcldcd plastic ~natcrinl 
Per ASTM 1)-ii38 

Dcnr Mr. I .eeper: 

Par your request, w e  have cornpieled thc mcchanicul testi!?gon the waldcd plastic 
spccitt~e~~s a surnnlary of our testing rcsults.you scnt to us. 'l 'his latlcr contail~s 

Tcrlsilc testiug %;is pcrri?~~~iietiusing our Satec-Ualdwin Model 12Q,OOO BTG Universi~l 
'I'esling Macl.\ine, [JET-100, which is in current celihralion ~ I I I C ~trnceahte lo NIST. Teitsile 
slrangfh is reporred bclow in 'l'able 1 .  No rcpoi-table yield vnlucs or elongatiur~were 
r)hsct\fcd. A(1 fi-ac;(ur-csoccur~ecia1 lhc wcldud joints. 

Table 2. 'l'ensile Test llatu 

/ Sample 11)" 1 Tensile s t r e n g t q  


Lab 2 	 3,147 
3,968 

'I'his tcst rcporl hi~sbccn crea~c~ltbr tlie exclusive uso ol' Kel-'l'ecl~ Plastics 1 1 1 ~ . Any 
ruj?roduc~ionor vansmittal of this rcpai-ttnuul bc done so in its entircty mil with 
percnission. 



Oct 31 0 3  12:37p Kel-Tech Plastics, Inc. 253-475-4548 --. . . . -P.* .  

liEf Ccrl 0 3  1 [ I - 1037 
KLL-TF,CH PLASI'ICS INC. 
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ATTACHMENT E 


Berger/Abam Review of HDPE Weld Test Results And Field Installation 
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3 November 2003 

Mr. Gary Braun 
Foster WheelerITetra Tech 
12100 NE 195th Street, Suite 2003 
Bothell, WA 9801 1 

Subject: 	 Thea Foss Impermeable Cap 

Weld Test Results and Field Installation 


Dear Gary: 

We received a copy of the test results on the weld tensile tests on 31 October 2003 and, further to our 

discussions with you by telephone on the same day, we are of the opinion that the field installation 

program should proceed as planned. 


Although the weld test results did not meet the acceptance criteria outlined in the contractor's 

installation plan, the results are more than adequate to meet the strength needs for this project. We 

requested the acceptance criteria be established in order that  a high level of quality assurance and 

control be a part of the contractor's plan. The weld tests have shown that  the failure mode is in the 

weld material and not the interface between the parent material and the weld material. I t  is possible 

that the test results were low because of the notch effect of the joint. 


The HDPE sheet thickness selection is based on parameters such as constructability and not merely 

strength. For example, the sheet of HDPE and ballast will be subjected to a static friction load of 

approximately 5,500pounds, assuming a coefficient of static friction of 0.5 (field tests indicate the 

static coefficient factor to be 0.4). This results in a tensile stress on the sheet of only 16.3 pounds per 

square inch. The minimum weld test failure was 3,147 pounds per square inch. Even allowing for 

eccentricities in pulling forces, t h s  represents a significant factor of safety. We find the test results 

are acceptable. It is important, however, to maintain a high degree of diligence in the QMQC program 

for welding, particularly in the field. The cold weather currently being experienced makes the need 

for a weatherproof enclosure for the welding equipment and the operator a necessity for this project. 


I suggest that  the acceptance criteria in the FabricationiInstallation Plan be modified to include 

language as follows. 


"In the event that  a weld test fails the tensile strength requirements, the Owner or designated 

representative shall review the data and make a determination as to the acceptability of the work." 


Robert L. Wallace, PE 

President and CEO 


cc: T. Olmsted, Owner's Field Representative 
T. Kress, BERGERIABAM 



Head of the Thea Foss Waterway Remediation Project 
Remedial Action Construction Report June 8, 2004 

ATTACHMENT 4 


Prefinal/Final Construction Inspection Report 

For the 


Sheet Pile Wall Element in RA 23 and 24 
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1 
Dalton, Olmsted & Fuglevand, Inc. Environmental Consultants 

10827 NE 68th St., Suite B• Kirkland, Washington 98033
Telephone (425) 827-4855 (FAX 425-739-9885) 

TECHNICAL MEMORANDUM 

TO: Piper Peterson Lee - EPA 
Head of the Thea Foss Waterway Remediation  

FROM: Terry Olmsted, Utilities Construction Oversight Manager 
DATE: March 19, 2004 (Revised Fig 1 and 2 - June 9, 2004) 
SUBJECT: Pre-Final and Final Construction Inspection Report for the Sheet Pile Wall 

Element of the Remedial Action Areas 23 and 24  

Attachments 
Figure 1 – Sheet Pile Wall As-Built Location Plan 
Figure 2 – Sheet Pile Wall Profile and Installation Details 
Photos 1 through 6 – Sheet Pile Wall installation photographs 
Attachment A: GeoEngineers Summary Letter, Construction Monitoring Services, 

Field Reports, and Vibratory Pile Driving Records 
Attachment B: Weld Procedure Certification 

REF. NO: PAP-001-03 

As required by the Statement of Work for Remedial Action Construction, the following is the 
inspection report for Pre-Final and Final Construction approval of the sheet pile wall element.  
Inasmuch as the sheet pile wall area is submerged, the review of the survey documentation and this 
report will constitute both the pre-final and final construction inspections. The wall was installed by 
General Construction under a subcontract to Wilder Construction, the prime contractor.  The wall 
was installed in the specified location using controls set by a licensed land surveyor (INCA 
Engineers). The location of the sheet pile wall, as built, is shown on Figures 1 and 2. 

The sheet pile wall was installed along the Transition Zone across the Thea Foss Waterway in 
Tacoma, Washington.  The sheet pile wall is located at Waterway Station 70+10, as shown on Figure 
1. The basis for the wall design is presented in the 100% Final Design Analysis Report (Tetra Tech, 
FW 2003) and GeoEngineers “Geotechnical Data Report” for the project dated July 24, 2003.  Plans 
and specifications for the wall installation were prepared by GeoEngineers, Inc. under subcontract to 
Tetra Tech FW, Inc. and issued for construction on July 24, 2003.  The following technical 
information relating to the fabrication and installation is largely extracted from GeoEngineers 
construction monitoring report which is provided in Attachment A to this report. 

A total of 50 pairs of new steel sheet piles were installed at the site between January 13 and 30, 
2004. GeoEngineers provided full-time construction observations for this work.  Their report, 
including the field reports and daily vibratory pile driving records for each pile pair, is provided in 
Attachment A.   
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In accordance with the plans and specifications, the sheet piles consisted of pairs of ARBED AZ26 
sections that were driven using an APE 200 vibratory hammer operating at approximately 44 Hz.  
The length of the sheets ranged from 35 feet across the west bank to 50 feet across the deeper portion 
of the waterway.  Alignment for the sheets was established by constructing guide templates, using 
benchmarks (set by Inca Engineers) on the two banks as survey control points.  The templates were 
attached either to guide H-piles driven into sediments on the west slopes or to the end of the crane 
barge. The H-piles driven as guide piles, were later cut at the mudline at the same time that the 
sheets were cut. 

Pile driving went smoothly.  Near the beginning of the wall, sheet pile pair 2 (Figure 2) encountered 
refusal short of the driving depth planned by General Construction but at a depth below the design tip 
elevation. GeoEngineers reported that the total time to drive the sheet pairs to design tip elevation (-
35 feet in the central part of the waterway) ranged from about 1 to 2 minutes for 20 to 22 feet of 
embedment.  For sheet piles installed along the eastern portion of the wall, slightly harder soils were 
encountered during the final 5 feet of driving, indicating the presence of gravels, as expected based 
on the test borings. This harder driving at the bottom was not noticed during installation of the sheet 
piles in the western portion of the wall, which likely means that the gravel layer is not as dense in 
this area. 

It is the opinion of GeoEngineers that the sheet pile wall installed should perform as designed, and 
further the piles were installed in accordance with the project plans and specifications. The sheet 
piles were observed to be plumb and in alignment and were driven to or below the design tip 
elevation. 

It was noted that the mudline elevation measured in the field after pile driving was generally 1 to 5 
feet deeper than the elevations shown on the plans (based on previous bathymetry data shown on the 
design drawings). Based on bathymetry data collected during waterway capping activities, dredging 
activities by the City of Tacoma, as part of their remedial action activities in RA 19 prior to 
installation of the sheet pile wall removed material within the Utilities work area.  This occurred 
either as part of the dredging near Waterway Station 70+10 or as a result of slumping of soils south 
of Waterway Station 70+10 into the dredge prism left by the City’s contractor (Manson).   

Following sheet pile driving, the top of wall was cut as required by divers of Global Salvage and 
Diving to meet the specification requirements.  Cutting of the wall started at the east end, near the 
boat haul out. The wall was cut as shown on Figure 2. In the portion of the waterway where the 
previously existing mudline was lowered as a result of the adjacent excavation activities, the top of 
the wall was maintained at approximately the design elevation, in order to approximate conditions 
that existed prior to dredging by the City.  Further, since shoreline capping activities were continuing 
during the installation of the sheet pile wall, slope cap and slope armor was placed adjacent to the 
wall, prior to cutting the wall. For this reason, and to meet the specifications, the wall was cut at the 
top of the slope armor, transitioning at about pile pair 10 to the top of the remaining wall.  

Materials and Fabrication 
As required by the specifications, the piles installed are pairs of Arbed AZ 26 (ASTM-A690 GR 50) 
sheets. The individual sections were welded together into pairs. The welds were full length and 
accomplished in accordance with the welding specifications and as documented in the attached weld 
procedure certification (Attachment B).  Roxan sealant was applied in the area required in the 
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specifications and shown in Figure 2. The sealant did not extend into the portion of the sheet piles 
where underwater cutting was accomplished. 

Piling Installation Equipment 

The sheet pile pairs were installed using the following equipment: 

• Barge-mounted American 9260 crawler crane 
•	 American Piledriving Equipment, Inc. (APE) 200 Vibratory Hammer with a sheet pile cap 

attachment 
•	 D25-32 Diesel Hammer (on-board as a contingency in the event vibratory methods met 

refusal, but was not required during installation) 
• Material Barge for staging and handling sheet piling 

Surveying Equipment 

The alignment and location of the sheet pile wall was kept within specified tolerances by General 
Construction using a Sokkia DT6 Digital Theodolite to establish line for the sheet piling. A Lietz 
B2C Automatic Level was used for vertical control in order to achieve the designated top elevation 
for each sheet pile. The locations and elevations of control points established by Inca Engineers 
were used for all measurements. 

Conclusion 

As outlined above, the sheet pile wall was fabricated and installed in the required location in 
accordance with the project specifications. 
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Photo 1 Installing initial portion of Sheet Pile Wall (view from West Side 

Photo 2 Installing sheet piles – Elevation control station in foreground 
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Photo 3 Vibratory Hammer advancing sheet pile (view from West side) 



Photo 4 Vibratory Hammer advancing sheet piles – GeoEngineers 
Inspector on left side of picture (view from Boat Haul Out)
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Photo 5 Completed Sheet Pile Wall prior to cutting (view from West Side) 

Photo 6 Underwater cutting of sheet piles  (view from boat haul out) 
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Attachment A 

GeoEngineers Construction Monitoring Services Summary Letter,  

Field Reports, and Vibratory Pile Driving Records 






January 29,2004 

PacifiCorp 
C/O TetraTechm 
12100 Northeast 195th Street 
Bothell, Washington 9801 1 

Attention: Gary Braun 

Subject: Summary Letter 
Construction Monitoring Services 
Sheet F'ile Installation along Transition Zone 
Thea Foss Waterway Remediation Project 
Tacoma, Washington 
File No. 1456-030-01 

INTRODUCTION 
This letter presents a summary of our observations during sheet pile installation along the Transition 

Zone across the Thea Foss Waterway in Tacoma, Washington. The 204-foot-long sheet pile wall is 

located at Foss Waterway Station 70+10. Our services were performed in general conformance with our 
Contract Amendment with TetraTechm dated November 21,2003 and authorized December 10,2003. 

The basis for the wall design is presented in our Geotechnical Data Report for the project dated 
March 7, 2003. Plans and specifications for the wall installation were prepared by GeoEngineers, Inc. 
and issued for construction on July 24,2003. Sheet pile installation was accomplished by General 
Construction under subcontract to Wilder Construction. 

SUMMARY OF OBSERVATIONS 
A total of 50 pairs of new steel sheet piles were installed at the site between January 13 and 20, 2004. 

GeoEngineers provided full-time construction observations for this work. A copy of our field reports 

(numbered 1through 6) is attached. Also attached is a copy of the Vibratory Pile Driving Records made 
for each of the 50 sheet pile pairs. The sheets consisted of pairs of Arbed A226 sections that were driven 

using an APE 200 vibratory hammer operating at approximately 44Hz. The length of the sheets ranged 
from 35 feet (along the bank) to 50 feet (in the deeper parts of the waterway). Alignment for the sheets 
was established General Construction by constructing guide templates, using benchmarks on the two 

banks as survey points. The templates were attached sometimes to guide piles driven into the sediments 
and sometimes directly to the end of the crane barge. Driving went fairly smooth with no obstructions or 
refusal encountered, except for one sheet pile pair at the west bank. This sheet pile pair encountered 

refusal above the driving depth planned by General, hut below the design tip elevation shown on the 
plans. In general, the total time to drive the sheet pairs to design tip elevation (-35 feet in the central part 
of the waterway) ranged from about 1 to 2 minutes for 20 to 22 feet of embedment. For sheet piles 
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installed along the eastern portion of the wall, slightly harder soils were encountered during the final 

5 feet of driving, indicating the presence of gravels, as expected from the borings. This harder driving at 
the bottom was not noticed during installation of sheet piles in the western portion of the wall which 
likely means that the gravel layer is not as dense in this area. In our opinion the sheet pile wall installed 
at this site should perform as designed. 

The mndline elevation measured in the field after pile driving was done was generally 1 to 3 feet 
deeper than the elevations shown on the plans (based on previous bathymetry data). This discrepancy is 
noted on the pile driving logs that are attached. 

In general, the piles were installed in accordance with the project plans and specifications and 
GeoEngineers' recommendations contained in our March 7, 2003 soils report. The sheet piles appeared 
to be plumb and in alignment and were driven to the design tip elevation. 

We trust this information meets your needs. If you have any questions or need additional services, 
please contact us. 

Yours very truly, 

GeoEngineers, Inc. 

Daniel W. ~ a ~ e a u ;  PE 
Principal 

I 

Attachments: Field Reports 1through 6 
Vibratory Pile Driving Records (50 total) 

Two copies submitted 

Disclaimer: Any electronic fom, facsimile a hard copy of the original document (email, text, tlble, andla figure), if provided, and any 
attachments are only a copy of Ule original document. The original dccument is st& by GeoEnginens, Inc. and will serve as the official 
dccumrnt of record. 

Ale No. 1456-030-01 



(253) 383-4940 

reference during driving. Piles driven in pairs (P-1, P-2.. .), each sheet pile pair is 4.1 feet wide. 

Pile pairs 1-6 driven to tip elevations of -16 to -26 feet from stations 0+00 to Ot24.6. It is difficult to determine 
top of gravel due to slow driving of piles. The crane operator is intentionally not applying full load to the sheets. 
This reduces penetration rate to aid in obtaining proper sheet pile alignment. All sheet piles installed today appear 
to be in conformance with the project plans and specifications. 

Loe of General Construction's Activities Todav: 
730 - 830 Safety meeting 
830 -1110 rigsetup 
11 10 - 345 construct template 
345 - 650 Drive piles 

THIS FIELD REPORTIS FINAL 



Crew of General Construction Company (GCC) on site prior to our amval. Shawn Hadaller is General's site 

Equipment on site includes: Two barges, an American 9260 crane, and an APE 200 vibratory pile driver. Access 
is gained to the bargeby skiff fromthe west shore of the waterway. 

Pile pairs 7-15 driven to tip elevations of -25 to -31 feet from stations 0+24.6 to 0+61.5. It is difficult to 
determine top of gravel due to slow driving of piles. The crane operator is not applying full load to the sheets. 
This reduces penetration rate to aid in obtaining proper sheet pile alignment. All sheet piles installed today appear 
to be in conformance with the project plans and specifications. 

Lop of General Construction's Activities Todav: 
730 - 915 maintenance 
915 - 1045 Drive piles 
1045 - 11 15 Untangle "baloney" 
11 15 - 1200 Drive Piles 
1200 - 400 Move Barge and construct new template 
400 - 600 Drive piles 
600 - ? Construct Barge mounted template 



1101 FAWCETT AVENUE,SUITE 200 
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Crew of General Construction Company (GCC) was on site prior to my arrival. Shawn Hadaller is General's site 

Equipment on site includes: Two barges, an American 9260 crane, and an APE 200 vibratory pile driver. Access 
is gained to the barge by skiff from the west shore of the waterway. 

Pile pairs 16-24 driven to tip elevations of -31 to -35 feet from stations 0+61.5 to 0+98.4. It is difficult to 
determine top of gravel due to slow~driving of piles. The crane operator is not applying full load to the sheets. 
This reduces penetration rate to aid in obtaining proper sheet pile alignment. All sheet piles installed today appear 
to be in conformance with the project plans and specifications. 

Loe of General Construction's Activities Todav: 
730? - 230 Construct barge mounted template 
230 -430 Drive piles 
430 - 450 Repair vibratory pile driver 
450 - 515 Drive Piles 
5 15 - 545 Untangle "baloney" 
545 - 630 Drive piles 
630 - ? Move barge 

REVIEWED BY 
A final repon is an inntmrrant d pmfer&od se&e. Any m l u n i m r  draw fmm this repM 

Dhouldbe discussad Mth and evaluatedbythe pmfe~~ imBl 
involved. 



1101 FAWCETT AVENUE, SUITE 200 

Equipment on site includes: Two barges, an American 9260 crane, and an APE 200 vibratory pile driver. Access 
is gained to the barge by skiff from the west shore of the waterway. 

Pile pairs 25-39 driven to tip elevations of -35 to -36.5 feet from stations 0+98.4 to 1+55.8. It is difficult to 
determine top of gravel due to slow driving of piles. Harder driving has been noticed below approximately 
elevation -30 feet. The crane operator is not applying full load to the sheets. This reduces penetration rate to aid 
in obtaining proper sheet pile alignment. All sheet piles installed today appear to be in conformance with the 
project plans and specifications. 

A film approximately $6 inch thick and 21 % feet long of Roxan Sealant has been applied to pile couplings. The 
contractor applied soap to the sealant prior to installation as per the manufacturers recommendations. The piles 
with Roxan Sealant have remained covered and out of the rain until needed. The piles are completely installed 
within two hours of contact with moisture as recommended by the manufacturer. 

Log of General Construction's Activities Todav: 
700 -230 Movebarges 
1000 - 1200 Drive piles 
1200- 100 Lunch / crane maintenance 
100 - 110 Finish driving piles 25-31 
110 - 200 Move barges 
200 - 500 Drive piles 
500 - ? Move barge for west shore work 

a	THlS FIELD REPORT IS PRELIMINARY FIELD REPRESENTATIVE DATE 
A prelilTinary repmi is prmded solely as evidence that tield obsewarian was pefioformed. 
Obsew8ti0n1 and/or E M ~ U S I ~ Sandlor recarmendatims conveyed in me find repon may vary 

frornand shall take precedence over (hose indicated in a preliminary repon. 

C 


X 	THlS FIELD REPORT IS FINAL REVIEWED BY DATE 
A find repon is an instrument of pmfessiond service. Any mnoluDlons drawn tmm this repon 
should be dismssed with and evaluated by the prot85s i~dinvolved. 1-19-04 

This repon presents opinions f o m d  as a result of our okrvation of anivitiw retatinn 10 our sewices only. We rdy on the confmorfocornply with me plans and spaci8cabonthmuehoul 
the duiatim of the project inespmvs of me presence d our mpresemdve. our won d m  not lnolude superVision or diremion 01 t h ~  Our firm will not be responnible fw work d others. 
job or site oaf* of others on this pmject. DKWJMER: Any ~leotmnk form fasirrile or hard mpy d the origind document (email, ten, table, andlw figure), il prwidad, and any 
ariachrmnls are only a cow of the original dmument. The o m d  docu~nentis stored byGeoEnginseE. Inc, and W i i m  a3 lhe Mdddocument of mmrd. 

Attachments: 

Distribution: 



1101 FAWCETT AVENUE,SUITE200 
TACOMA, WA 98402 

(253)383-4940 

Equipment on site includes: Two barges, an American 9260 crane, and an APE 200 vibratory pile driver. Access 
is gained to the barge by skiff from the west shore of the waterway. 

Pile pairs 40 to 50 driven to tip elevations of -33 to -34 feet from stations 1+59.9 to 2+04.0. It is difficult to 
determine top of gravel due to slow driving of piles. Harder driving has been noticed below approximately 
elevation -30 feet. The crane operator is not applying full load to the sheets. This reduces penetration rate to aid 
in obtaining proper sheet pile alignment. All sheet piles installed today appear to be in conformance with the 
project plans and specifications. 

Due to high tide conditions the barge-mounted template does not allow placement ofl piles to design depth. Piles 
have been driven approximately one to two feet short of design. Shawn Hadaller has informed me that they will 
finish driving the piles in the morning at low tide. 

Log of General Construction's Activities Todav: 
700 - 1030 Move barges /reset template 
1030 - 1200 Drive piles 
1200- 115 Lunch / untangle "baloney" 
115 - 215 Drive piles 
215 - 245 Move vibratory hammer / generator 
245 - 315 Drive piles 
315 -415 Movebarge 

ndusions drawn fmm this repo 
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approximately 200 feet north of the SR 509 Bridge in Tacoma, WA. 

Crew of General Construction Company (GCC) was on site prior to my arrival. Shawn Hadaller is General's site 

Equipment on site includes: Two barges, an American 9260 crane, and an APE 200 vibratory pile driver. Access 
is gained to the barge by skiff from the west shore of the waterway. 

Final driving of pile pairs 40 to 50 completed to tip elevations of -35 feet from stations 1+59.9 to 2+04.0. It is 
difficult to determine top of gravel due to slow driving of piles. Harder driving has been noticed below 
approximately elevation -30 feet. The crane operator is not applying full load to the sheets. This reduces 
penetration rate to aid in obtaining proper sheet pile alignment. All sheet piles installed today appear to be in 
conformance with the project plans and specifications. 

GCC conducted a sounding along the sheet pile wall to verify the mudline elevation using a lead line and 
surveying the current water elevation. Observed mudline typically lies within 0.5 feet of expected elevation, if a 
greater difference is noted then this new mudline elevation is noted on-the logs. 

This completes my field observation of the sheet pile installation for the Thea Foss sheet pile wall project. 

Loe of General Construction's Activities Today: 
700 - 815 Move barges 1remove template 
815 - 845 Finish driving piles 
845 - ? mobe out 
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GEOENGINEERS, INC. I' J VIBRATORY PILE DRIVING RECORD 

J O ~ N O  1CIr6-03n-~3f Pile No f'#(&- 7-
project g t f w Pile Location U .F OW. I 
GEI Representative Fw Date ' /#j/n L.I 
P~leContractor G f f  

-
Pile Type 4 t 2 6 Tip diam (in) Butt Diam (in) 

LLength (ft) 3 r  Batter (H:V) 
Wail Thickness (in) 0.S Grade 

Hammer MakeIModel t % P G  ZOO Rated Freq (Hz) 
Rated Energy (kW) Ram Wt (Kips) Clamp Wt (Ibs) , 

Comments Pj-K R E & o : ~ L  @ -I(# P C '  & I T - T ~ & . L I  D&PBf6@PRO* 
-)A 4% 

Water El (ft) -I- Y.Oi Datum r LLW Start Time 4:L/a 
Depth to ML (ft) - Stop Time 9 :+r) 

ML Eiev. (ft) -1.6 I 
Total depth driven (ft) 21 Tip EI (ft) -16 1 
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GEOENGINEERS, INC. 
I I VIBRATORY PILE DRIVING RECORD 

Job No Pile NO P- Y 
Project Pile Location V+ ,3 
GEI Representative Date t/r?/n 3 
Pile Contractor -

.=I

Pile Type A.3-2 6 Tip diam (in) Bun Diam (in) 

Length (ft) ' 3r Batter (H:V) 4 


Wall Thickness (in) \ 
- Grade 3-0
-

Hammer MakeIModel f l p e  Tf>@ Rated Freq (Hz) 

Rated Energy (kW) Ram Wt (Kips) Clamp Wt (Ibs) 


Comments 

Water El (ft) 6.( Datum MLLW Start Time gf 
Depth to ML (ft) r, Frequency Stop Time c f ref'-
ML Elev. (ft) s Sealant Y 

I 

Total depth driven (ft) 20 Tip El (ft) -b3 I 






GEOENGINEERS, INC. 
'1 VIBRATORY PILE DRIVING RECORD Ij .\, ,., 

Job No IL1.rL.-0343 -04 Pile No r, I  
Project -ocation 1 

. 
. , 

GEI Repre -4 
Pile Contractor -PileType AS.-&& Tip diam (in) Butt Diam (in) 

;rj . ,
1 

Length (ft) 40 
Wall Thickness (in) Cl .-$c Grade Sil) I 
Hammer Makemodel Rated Freq (Hz) 

Rated Energy (kW) Ram Wt (Kips) Clamp Wt (Ibs) 


~ o m m e n t s ;I c 

a '-t1 

'. 1 -4- : 
\ I 

-Water El (ft) +->.# Datum 

Depth to ML (ft) % .  Frequency 

ML Elev. (ft) -2.. Sealant 


I Total depth driven (ft) 30 





3 PSheet ' of 

GEOENGINEERS, INC. 

VIBRATORY PILE DRIVING RECORD 


J O ~ N O  I L ) i 6 - ~ 3 0 - 0 1  Pile NO P - 2 
Project r U p a  FOJ r U/A+QWA\/ s U F E V  /CI ILFL Pile Location 0 -f- a8 , ' 3  
GEC Representative ~wI$ Date r / / ? / W  
Pile Contractor cnf C - -Pile Type A t  -26 Tip diam (in) Butt Diam (in) 
Length (ft) Llo Batter (H:V) -
Wall Thickness (in) 0(.I- Grade $0 

Hammer Make/Model hl;-3u 0 Rated Freq (Hz) 
Rated Energy (kW) Ram Wt (Kips) Clamp Wt (Ibs) 

Comments 

Water El (ft) lh,-* Datum f i ~ ~ d  l 0 . ' ~ -StartTime 
Depth to ML (ft) r .-. ;X Frequency Stop Time o ' s T-ML Elev. (n) - A +  5 Sealant Y @ I 
Total depth driven (ft) a3 -s - Tip EI (ft) -d. 6 1 





10 -0- S h e e t  of 

GEOENGINEERS, INC. I 

i VIBRATORY PILE DRIVING RECORD 
Job NO 1c/r6-030-0 f Plie No 
Project T#G,+ ~ o a ~ J 6 HE&T P I L E >  Pile Location 6- 3G.TL ~ / A Q E R ~ ~ / A  

GEI Representatwe f w  f.4- Date 

Pile Contractor G c L  


-Pile Type -2 6 Tip diam (in) - Butt Diam (in) 1 

Length (ft) 30 Batter (H:V) 

Wall Thickness (in) 0 , s - Grade S O  


Hammer MakeIModei e P F  200 Rated Freq (Hz) 7 
Rated Energy (kW) Ram Wt (Kips) Clamp Wt (Ibs) 

Comments 

Water El (ft) EO. 4 Datum f i L L 4  Start me 1 1 3 0 

Depth to ML (ft) 16 Frequency .-. L"LLJ--

ML Elev. (ft) -4- Sealant Y (.N-,' Stop I 


I 
Total depth driven (ft) a0 Tip El (ft) -2 3-

I 

1 





I 

Sheet, 12 of -
GEOENGINEERS, INC. 

I VIBRATORY PILE DRIVING RECORD 
J O ~ N O  ILICL-030 -01 Pile NO P - I& 
Project T#FCS-Fox5 L Z / 4 6 9 ~1-04J rlfggv- P I L P  Pile Location O 4- Sr I 
GEI Representative EL/J & Date 
Pile Contractor '%LC 

-PileType &&-A6 Tip diam (in) - Butt Diam (in) 

Length (ft) Batter (H:V) -

Wail Thickness (in) 0,C Grade S O  


Hammer MakeIModel h P F  a00 Rated Freq (Hz) 

Rated Energy (kW) Ram Wt (Kips) Clamp Wt (Ibs) 


Comments P I L E P A - ~ ~ ? - P P J H E ~  U I B R A W R Y  a ~ 1 4 M aOCN/O ~ ~ \ I o L = .  
&MM= -13*, E C E \ / B ~ O ~- 2 6  PPGJUPGO r o P  PC G ~ C J E L  

Water El (ft) c3 .  2 Datum p l  Start Time 3 
Depth to ML (ft) 1.5- Frequency - Stop Time 4%-
ML Elev. (ft) -1 ?- Sealant Y 0 I 
Total depth driven (ft) 17 Tip El (ft) -? 1 . 

i 





' / Y o ,  pSheet -
GEOENGINEERS, INC. i 

VIBRATORY PILE DRIVING RECORD +JobNo 1 1 - I C 6 - 0 3 0 - 0  I P~leNo b - I 
Project T&E& FO rJ U / A . ~ ~ R W A 8 He&y- P 1 L t ?  Location-j P~le 
GEI Representatwe GW t-' Date 
P~leContractor GL C 7 
Pile Type h&-a h  Tip diam (in) - Butt Diam (in) 
Length (ft) Batter (H:V) 
Wall Thickness (in) 0 ?I- Grade c0 
Hammer MakeIModel /?P E 2 0 Rated Freq (Hz) 
Rated Energy (kW) Ram Wt (Kips) clamp ~t (lbs) 

I 
Comments / V \ V O L I N F  B M G a  OIY O k & l C i h j  O@AWII~G,'J 

I 

Water El (ft) + 3t3- Datum MLLW Start ~ t m e  ~7O 

Depth to ML (ft) IL{ Frequency 1 Stop Time 540 
ML Elev. (ft) - -10 Sealant Y wJ I 
Total depth driven (ft) A 1 Tip El (ft) - ? 1 

1-






~ 

1 
i I 

sheet & o t _ C O  
GEOENGINEERS, INC. 

VIBRATORY PILE DRIVING RECORD '' 
JobNo IY.r&- O S O - O  1 Plle No P - 16 
Project TWGRFors tb 'W~w&-rSF F E T  PILE?? Pile Location 6 tG I *  $-
GEI Representatwe Gw 14 Date \ / / C / O  4 
Pile Contractor GLC 

Pile Type A? - 2 6  Tip diam (in) - Butt Diam (in) -
Length (ft) L-/A- Baner (H:V) -
Wall Thickness (in) 0 ,5- Grade S'D 

. '  

I 
I 

Hammer Makemodel 
Rated Energy (kW) 

hg &OD 
Ram Wt (Kips) 

Rated Freq (Hz) 
Clamp Wt (Ibs) 

Comments 21 '6' oC 
b L  k ' & h ~ ~Okl 

d-
OECIGhi C P P G . / ~ ' ~ ~ ( ~ J[C)RSERV@) 

Water El (ft) 
Depth to ML (ft) 
ML Elev. (ft) 

5 1 7-
1 d- 1 I ) 

Datum 
Frequency 
Sealant 

/\n LLLJc;3 
-

Start Time 
Stop Time 

33 0 
340 

Total depth driven (ft) -1-)
 Tip El (ft) -36,J-






1 "
Sheet ofd 

GEOENGINEERS, INC. IVIBRATORY PILE DRIVING RECORD 

P - 1 8Job No I Y ~ & - Pile No 0 x 0 - O  1 
Project ~ 0 x 5L/LIW.ERW~Y 1$F- PILGJ Pile Location 0 +6 9,T 
GEI Representative la Date 
Pile Contractor GCC 

-
Pile Type b? -2L Tip diam (in) Butt Diam (in) -Length (ft) 9b- Batter (H:V) 
Wall Thickness (in) D f J I  Grade S-0 

Hammer Makemodel f iF &OD Rated Freq (Hz) 
Rated Energy (kW) Ram Wt (Kips) Clamp Wt (Ibs) 

Comments I ' (Lo$4w S G ~ ~ ~ N I T - r 

m c  ELE\~~TIC).A O H  .B&WS O C i s c - , ~  oCawt~dr,J ( 0 O . I  vM) 

Water El (ft) Datum Start Time 3 

Total depth driven (ft) Tip El (ft) -3A I 





I 
Sheet -of -I 

GEOENGINEERS, INC. 
VIBRATORY PILE DRIVING RECORD *

P Sr, 

1 
J O ~NO i . ~ . ! z  - 010 -01 Pile NO e- J,D 
Project THE^ FOZJ MWt592~8-7SW F P/~LFZS Pile Location 
GEI Representative Gw 1-L Date 
P~leContractor GLC I 

7


Pile Type A? -245 Tip diam (in) - Butt Diam (in) -Length (ft) Batter (H:V) ~ 
Wall Thickness (in) 0 (S- Grade SO 

Hammer MakeiModel h P LT Rated Freq (Hz) ~ 
Rated Energy (kW) Ram Wt (Kips) Clamp Wt (Ibs) 

Comments a1 ' 0.F R o X  S&PLAHT -
f % ~  &J&,-\ N D&JIGN O R f r w . # i i h >  (0&df@d@?3)%& L ~ ' J A ~ ~ U F J  c; 

I 

Water El (ft) 2 .8  Datum p~ LL d Start Time yd0 

Depth to ML (ft) r d Frequency 4 1  
ML Eiev. (ft) - 1 ( - 1 \ Sealant 

Totai depth driven (ft) Tip El (ft) -3 5-
I 





GEOENGINEERS, INC. I 

VIBRATORY PILE DRIVING RECORD 
J O ~ N O  I Y ~ & - 0 x 0 - 0 r  P~leNo 
Project 7ce.k ~0~1; S H F ~ T  PILGJ Pile Location C/ti+PEW/ty 
GEI Representat~ve Gw I+ Date 
Pile Contractor GLC 

Pile Type A? -26 Tip diam (in) - Butt Diam (in) 

Length (ft) ((-0 Batter (H:V) 
Wall Thickness (in) O r S Grade SO 

Hammer MakeIModel Pf g AclD Rated Freq (Hz) 
Rated Energy (kW) Ram Wt (Kips) Clamp Wt (Ibs) = 
Comments 2 r ' 6'" 0 SB1.f S &A - L ~ ~ I P - , 

/ I . ~ LR A Z ~ON O F S I G N  nP&wlrd GJ I O R $ C " ? - V ~ )  

Water El (ft) 1 8 7 Datum LLm start +me So 
Depth to ML (ft) f Frequency my t o p e  
ML Elev. (ft) - ,3 (-1 *' Sealant Q9N 

Total depth driven (ft) a fie]. Tip El (ft) -3 J-
I 





I 

I 

GEOENGINEERS, INC. sheet^
VIBRATORY PILE DRIVING RECORD I 

@ 

Job No I LIC&-o 30 -07 Pile No P - 2 4  
Project if& ,+Fo 5s & & ' ~ R # 4 f  S ! f ~ / = q - p I L c 3  Pile Location O C .'19,3 
GEI Representative EM t+ Date 1 1//~/03 
Pile Contractor GCC 1 

I -
Pile Type - 36 Tip diam (in) - Bun Diam (in) -Length (ft) TO Batter (H:V) 
Wall Thickness (in) 0,s Grade 

Hammer MaketModel 6 p F  zoo Rated Freq (Hz), 
Rated Energy (kW) Ram Wt (Kips) Clamp Wt (Ibs) 

Comments ar ' 6 R 0rAhI if A I A,+T , 

r ? ~~ & J & D  O N  D P A ~ I ~ C I _ L 
O E . J I L - , t V  ((361 F R V ~ ]

/'. I 

Water El (ft) 1,A, Datum MLCL-' Start Time G ~ o  
Depth to ML (ft) l 6  Frequency rn Stop Time 6 30 
ML Elev. (ft) - I  Sealant & ) N  I

I 
Total depth driven (ft) " 1  &J Tip Ei (ft) - 2 &-





I 


Sheet L.b of @ 
GEOENGINEERS, INC. 

VIBRATORY PILE DRIVING RECORD 
JobNo I%'J-&.-~?o-o/ Pile No P - 26 
Project T&&a FOJJ W wh-f S+EST PI L5~ Pile Location 1 + o L - ~ -
GEi Representatwe fw !+ Date I / / G / U  44 
Plle Contractor GCC 

-Pile Type At - a 6 Tip diam (in) - Butt Diam (in) -Length (ft) 60 Batter (H:V) 
Wall Thickness (in) , 0 . r  Grade S d  

Hammer MakeIModel h~a O 0 Rated Freq (Hz) 
Rated Energy (kW) Ram Wt (Kips) Clamp Wt (Ibs) 

Comments 21'6'' o f  ~ o y c t d  S&AL&T -

Water Ei (ft) lZ .1  Datum f i LLL--' Start Time 1 0 r 0 
Depth to ML (ft) XF Frequency A Stop Time Io r j-

ML Elev. (ft) - I A- - I  q) Sealant w' N 1 
-3 1 

Total depth driven (ft) 20 66) TipEl(ft) - 1 ~ -





I 

B o f F  $-Sheet 

GEOENGINEERS, INC. 
VIBRATORY PlLEDRlVlNG RECORD ' 

J O ~ N O  IYZL-O~O-OI Pile No f'?- 2 $  
W * ~ ~ W AY
project TH~,.+ 
 F O s  

\ 
1 
 ~ , L i i  Pi* Locatibn '- . . 

G El Representative IZwF Date . . ' 1  
Pile Contractor GCC 

! 

1 / 1 6/@v 

- .Pile Type h'& -3.6 Tip diam (in) .- Bun Diam (in) 
1 - .~. ! 


Length (ft) 3-0 Batter (H:V) 

IWall.Thickness (in) r 7  .J- Grade S-0 7 

I 

Hammer ~ a k e h o d e l  A'PF 3.00 Rated Freq (Hz) I 
! 
!


Rated Energy (kW) Ram Wt (Kips) clamp ~t (lbs) 7
I I 

comments 7 
T I B E - Vv*~c;l2 TU-oorhCIU C o n s  R M ~ > #  F , r ~ l s , 4 > @ l l ) l ' l h  C ! I I u d  

t 1 ,' 

Water El (ft) I1.L-/ Datum /L~L'-& Start T~me l o s r  

Depth to ML (ft) a 7  , >Frequency - Stop Time ! f u r >  1 


\ML Elev. (ft) -1s (-rbj. Sealant N- I I 

Total depth driven (ft) Tip El (ft) -3 J-20 ('+\ 
I 

Feet Feet Feet
Elev (ft) Time Elev (ft) Time lev (ft) Time

Below ML Below ML Below ML 

% I 25 49 

A 26 50 
- i 97 61 





'i I 

.. ~ 

GEOENGINEERS, INC. 3 3 ~  

' :  VIBRATORY PILE DRIVING RECORD hp .
' .@.,.a. 
 , 

~Job No . (L/_CL. -0 3 0  -o I Pile Nn 3 - ,  , ~ , '  

Project .T,W,CAFOJS WA&LM t)'y s bltse.6 P I L ~ - ~ Pile Lc ~n :q 
GEI Representative GM I* :..*,Date - %-

Pile Contractor G C C  ..r-I 

Pile Type ,+$-a6 Tip diam (in) Butt Diam (in) 

Length (ft) S-b 'Batter (H:V) 

Wall.Thickness (in) 0 .I- Grade 


Hammer ~ a k e h o d e l  AP Lr AD0 Rated Freq (Hz) 
Rated Energy (kW) Ram Wt (Kips) Clamp Wt (Ibs) ' I 

Water El (ft) ill1 Datum ALL& 
9 ̂L . Depth to ML (ft) ,Frequency A 

ML Elev. (ft) w N .  
. . 

Total depth driven (ft) 671 ' .  ,... . 1 : !?.: ~:5i,'t%+,ITip EI (ft) iai .-.-.. . . .~ fii.;+$:. 


1 I


1 I I I I IFeet Elev (ft) Time 
Feet Elev (ft) Time Feet EIB" (ft) Time

Below ML Below ML Below ML
- - 4  I - L 11 I 35 I I I A9 I I I 






I I 

. . I 
I 
I 

*.. 
! . .  -.> _ I .  ili 

I . . '  . .  1/ 9, 
.> , GEOENGINEERS, INC. . . 

/," ,iVIBRATORY PILE DRIVING RECOR- 
Job No I Y ~ 6 . r O 3 O C C )I Pile No 

AXProject , ~ r ig ,ejFo-rh m/&T€RWA y S F ~ ~ G TP I L ~  Pile Locatio I +a?., , 

GEI Representative ', sw Id- ate l /rb/oy sps.&<j 

Pile Contractor' G C C .  .#.-,~~:, iqt L ~*. 
- I 

Pile Type A t  -26 Tip diam (in) Butt Diam (in) +%.y 

Length (ft) 0 Batter (H:V) 

Wall.Thickness (in) 0 .J- Grade SO 


Hammer ~ a k e h o d e l  H E  &oO Rated Freq (Hz) rf;u?i&+ 
Rated Energy (kW) Ram Wt (Kips) Clamp Wt (Ibs) .,.e .. .'..h%.i& . 

...~...,2. \a-. 
.:.>: -.:7,,Comments 1 OF RoxW ~ ~ B L ~ I F 

/V)L R&;\ED O N  D F S I ~ Ua A e d v . l r d  ---..-.. ' 1. .~  

I 

. ML Elev. (ft) 

C 
+ ..i..-

.~ .~ < a:..: ,Total depth driven (ft) 7 , h a  -. . .  , TipEl(ft) - 3 6 , c  , *,%:, , .,.,#. _ -+%,. ::A7. ~ . ~ .  
~ 





- - 

I 
1 

She 

GEOENGINEERS, INC. 
VIBRATORY PILE DRIVING RECORD 

J O ~ N O  r ~ . r & - ~ ? o - o l  Pile No /" -

Project T&E& ~ 0 1 9L U ' ~ L A + - I  3 K F E T P I L ~  Pile Locatic 

GEI Representative & ~ A JH- Date 

Pile Contractor G C C  


-Pile Type 4 2 -2 4 Tip diam (in) Butt Diam (in) 

Length (ft) Batter (H:V) 

Wall.Thickness (in) 0.27 Grade P O  


Hammer ~ a k e h o d e l  APE & d o  Rated Freq (Hz) - -
Rated Energy (kW) Ram Wt (Kips) Clamp Wt (Ibs) 

Water El (ft) ($.% Datum F L L ~  Start Tme a4-5-
. Depth to ML (ft) 3 f ,Frequency - Stop Tme 23-3-
ML Elev. (ft) - 1 . T  Sealant CJJ N 

Total depth driven (ft) 20 : Tip El (ft) - 3 5-
\ ,,., ~ . .$ 





Sheet 

GEOENGINEERS, INC. 
VIBRATORY PILE DRIVING RECORD 

JobNo 11-/J&-030-07 Pile No f ' - 3 6  
Project jPile Location It V3.5-
GEI Representative EW b f  Date i / f ~ / o ~  
Pile Contractor LC  

-
Piie Type 	 A2 -ab Tip diam (in) - Butt Diam (in) -. 	 Length (ft) SO Batter (H:V) 
Wall.Thickness (in) 0.c Grade 

I-lammer ~ a k e h o d e l  /P&- A00 Rated Freq (Hz) 

Rated Energy (kW) Ram Wt (Kips) Clamp Wt (Ibs) 


Comments 	21'6'' o F l & $ / h y  S E ~ L ~ N P - 

/V \L  M S + O  olv u3.s XIGI-J u e r w 1 u  r,> 


Water El (ft) -sA Datum p , , ~ ~ ' ^ /  Start Time ? I $  

. Depth to ML (ft) 2.0 ,Frequency - Stop Time 3 2 h-

ML Elev. (ft) - I- Sealant N . . I . . 


I -
Total depth driven (ft) 2a 	 Tip El (ft) - 1-

I 





1 

Sheet 3? of 0 
GEOENGINEERS, INC. 

VIBRATORY PILE DRIVING RECORD 
Job No 1456-030-01 P~leNo 19-3 Z 
Project Thea Foss Waterway Sheet Piles Plle Locatton r t-s1 .  3 
GEI Representatwe EWH Date $//c/oq 
P~leContractor GCC 

Pile Type AZ-26 Tip diam (in) - Butt Diam (in) ----
Length (ft) T O  Batter (H:V) ----
Wall Thickness (in) 0.5 Grade 50 

Hammer MakelModel APE 00 Rated Freq (Hz) 

Rated Energy (kW) Ram Wt (Kips) Clamp Wt (Ibs) 


Comments in^ 8 4 ~ 6 0ON O G ~ I C , ~o R + ~ ~ i h l c - >  
P R I J u L I , , ~LMT ~ 6 i l & R + ~  Q O ? S O ~  u F  P I L E  I L s  ~5ClU6O u rF G i T .  

Water El (ft) 3 0 Datum ~ L L \ / J  Start Time L,(O 

Depth to ML (ft) I 9 Frequency Stop Time L 1 ~ 3  
ML Elev. (ft) -#a' Sealant Y 

Total depth driven (fl) 10' Tip El (ft) - 3.C 





-
... 
; .? 

% +  _ , .,. ,'/
:, v . .. 

., 
. -..,.i-, 

GEOENGINEERS, INCZJ~ 
VIBRATORY PILE DRIVING RECORD . i  

f'-610Job No 1456-030-01 Pile No 
Project . Thea Foss Waterway Sheet Piles Pile Location + C9.7 
GEI Representative EWH Date 1 1/)4/0Y 
Pile Contractor GCC i 

! 
I 

-- Butt Diam (in) : ---- IPile Type AZ-26 j,:*,, nraii':&! Tip diam (in) 

Length (ft) S0 Batter (H:V) 1 -.--

.I 


Wall Thickness (in) 0.5 Grade 50 j-

Hammer MakelModel &PE 200 Rated Freq (Hz) 


Rated Energy (kW) Ram Wt (Kips) Clamp Wt (Ibs) 4 


Water El (ft) q ,8 Datum f i C L 0  Start Time ID 4 6 
1A- Frequency Stop Time 

1:;.'.Depth to ML (ft) 1 


b . 2  I...'- .;$I%. 

I 
ML Elev. (ft) - IS- Sealant Y (N-J 7~ >;+ 

I 


Total depth driven (ft) 30 Tip El (ft) -3 5  

1 -** 

Feet Feet Feet Elev (ft) Time 
Below ML 

Elev (ft) Time Below ML Elev (ft) Time Below ML ;i- - I I I ,!a 









GEOENGINEERS, INC. , 1 
VIBRATORY PILE DRIVING RECORD 

Pile NO P-LfyJob NO 1456-030-01 *-Project Thea Foss Waterway Sheet Piles Pile Location 
GEI Representatwe EWH Date > 
Pile Contractor GCC 1 

Pile Type AZ-26 Tip diam (in) - Butt Diam (in) 

Length (ft) 60 Batter (H:V) 

Wall Thickness (in) 0.5 Grade 50 


Hammer MakeIModel APE 300 Rated Freq (Hz) 
Rated Energy (kW) Ram Wt (Kips) Clamp Wt (Ibs) 

7 

. i 

7 

Water El (ft) 1 . 0  Datum M L L ~  Start Time ,? 3-0 ' I ;  


Depth to ML (ft) 3 6  Frequency Stop Time i~ TJ. 2;  

Y 0ML Elev. (fL) -1r Sealant ;?j ,*#;> :<.;! 

1 Total depth driven (ft) 3 0  Tip El (ft) -23-

Feet Elev (ft) Time Feet Elev (ft) Time 
Feet Elev (fl) Time 

Below ML Below ML Below ML 
I I 

I l l '  I 1 I I I I 





- - - - - -  
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Sheet F'b of P 
GEOENGINEERS, INC, 

VIBRATORY PILE DRIVING RECOR 
Job NO 1456-030-01 

Project Thea Foss Waterway Sheet Piles 

GEI Representative EWH 

P~leContractor GCC 


+Pile Type AZ-26 Tip diam (in) -- Butt Diam (in) ---
Length (ft) co Batter (H:V) 1 ----
Wall Thickness (in) 0.5 Grade 50 I 
Hammer MakelModel APE 2o o Rated Freq (Hz) 

Rated Energy (kW) Ram Wt (Kips) Clamp Wt (Ibs) 


Comments M L  OOJ& 061 OI.LSIC-.III / ) a  P~I~UC,J 

dl~1-lT l D &  - lnJ4ALEP TOO "I(. L f - C O P S  ~ l % e f c4 F I I U I J f i  @ &J-QW ' / 2 0 / 0 9  


C 

Water El (ft) 11,0 Datum M L L L v  Start Time 1~1.q-


Depth to ML (ft) 23- Frequency - Stop Time ICo 

ML Elev. (ft) -LA- Sealant Y Qll 


Total depth driven (ft) 3 0  Tip El (ft) - 3 J-
I 

Feet Elev (ft) Time Feet Elev (ft) Time 
Feet Elev (ft) Time

Below ML Below ML Below ML 

0-1 25 49 

2 26 50 

a 77 51 I 





Sheet f!? of si" 
4 

GEOENGINEERS, INC. a 

VIBRATORY PILE DRIVING RECORD. , 
Job NO 1456-030-01 
Project Thea Foss Waterway Sheet Piles 
GEI Representatwe EWH 
Pile Contractor GCC 

Pile Type AZ-26 
Length (ft) A50 
Wall Thickness (in) 0.5 

Tip diam (in) 

Grade 

-- 
50 

Butt Diam (in) 
Batter (H:V) 

---- 
---- ~' ,,.. 

,.. ..:,.,... 
: 

. 

Hammer MakeIModel .& g LO0 Rated Freq (Hz) 
Rated Energy (kW) Ram Wt (Kips) Clamp Wt (Ibs) 

Comments r / i ~f i 4 ~ P ~blu O F J ) C ~ , Q  O O R w n ~ h if0%.1~_f.n'-"3='1 
141c,u V ~ F - W Y A L F R _TCIO ~ t h l - / -c d , - ~  1 7 ~ ~ 1 ~d FINIJ I+ necvi~it<,@ 
p. e'3-3 ' / ZO /UY  

. -......, .. 

Water El (ft) 
Depth to ML (ft) 
ML Elev. (ft) 

9),hy 
as,S-- 19C-r 

Datum 
Frequency 

T) Sealant 

M L L W  
-, 

Y 

Start Time 
Stop Time 

3YA-
2C 3 

,L 
Total depth driven (ft) 

Feet ( Elev (ft)
Below ML 

C 

I 
I 

'2- \ @-a ) 

Time 1 Feet 
Below ML 

I I 

€lev (ft) 

Tip El (ft) 

Time 
I 

-33-

I Feet I
Below ML 

I I 

Elev (ft) I 
I 

Time 





---- 

f-l, 0Sheet 6 of 

GEOENGINEERS, INC. 

VIBRATORY PILE DRIVING RECORD -
 - 1  

Job No 1456-030-01 Plle No 
Project Thea Foss Waterway Sheet Piles P~leb@rn 
GEI Representatwe EWH Date 
P~leContractor GCC 

Pile Type AZ-26 Tip diam (in) -- Butt Diam (in) ----Length (ft) Y0 Batter (H:V) 
Wall Thickness (in) 0.5 Grade 50 

Hammer MakeIModel Z d O  Rated Freq (Hz) 
Rated Energy (kW) Ram Wt (Kips) Clamp Wt (Ibs) 

Comments PL Q & E D  O Y  066 JC-N a R 6 u t l ~ 5 - I  
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Construction Inspection Reports for Capping and Sheet pile Wall – RA 23 and RA 
24 in the Thea Foss Waterway, Commencement Bay/Nearshore Tideflats, Tacoma, 
Washington – Utilities Response to Comments 

It is acknowledged that there were no comments on the Sheet Pile Wall Final 
Construction Inspection Report element.   

The following comments and responses relate to the Pre-Final and Final Construction 
Inspection Report for the Capping Element of Remedial Action Areas 23 and 24 (April 
23, 2004). 

Utilities Response to Comments 

1.	 Comment: General.  Since the report constitutes a portion of the RA Construction 
reporting, it would be helpful to define a complete list of the submitted and 
forthcoming reports that will satisfy the SOW (Section IV.D.3-5) requirements. 

Utilities Response: The requested list will be provided in a document (letter) 
separate from the Prefinal/Final Construction Inspection Report 

2.	 Comment: General.  The intent of this report as defined in the SOW includes 
verification that the SQOs have been achieved.  We understand that the 
verification sampling is being completed on a separate track.  It would be best to 
acknowledge this fact in the report and cite the forthcoming report that will 
document the verification sampling results.  EPA cannot accept and approve the 
capping element of the RA until these results are reported and approved. 

Utilities Response:  The fact that verification sampling is being completed on a 
separate track, along with the initial round of the OMMP sampling, will be 
acknowledged in the construction inspection report for the capping element. The 
results of the verification sampling will be included in the RA Construction 
Report, currently being prepared, as required in Section IV.D.5.b of the SOW.  
This will be acknowledged in the Capping Inspection Report: 

Cap verification sampling, as required in the SOW, is being completed concurrent 
with preparation of this construction inspection report.  The sampling and 
analytical results will be included as part of the RA Construction Report currently 
being prepared. 

3.	 Comment: General.  This report does not address the requirements in SOW 
Section IV.D.5a, including signed and stamped as-builts, and the required 
statement by a responsible corporate official.  State whether this is to be provided 
in a future, comprehensive RA Construction Report. 



Construction Inspection Reports for Capping and Sheet pile Wall – RA 23 and RA 24 in the Thea Foss 
Waterway, Commencement Bay/Nearshore Tideflats, Tacoma, Washington – Utilities Response to 
Comments 

6/3/2004 

Utilities Response: The required statement by a responsible corporate official and 
the signed and stamped as-builts will be provided in the RA Construction Report, 
as required by the SOW.  The following stamped as-built drawings will be 
provided in the RA Construction Report: 

 As-Built Bathymetric and Topographic Survey—Plan View 
As-Built North and Center Waterway Detail 
 As-Built Sectional Views 
As-Built South Waterway Detail 
 As-Built Outfall Scour Protection Detail – Sectional View 
As-Built Material Placement Isopach Contour Map 

Furthermore, the entire RA Construction Report, which contains the Capping 
Report as an appendix, will contain the SOW required statement signed and 
stamped by our P.E. 

4.	 Comment: Page 1. Please add section numbers and a Table of Contents. 

Utilities Response:  Section numbers and a Table of Contents will be added to the 
Capping Inspection Report. In addition, the RA Construction Report will have a 
“formal” format with section numbers, and a Table of Contents. 

5.	 Comment: Page 5. The discussion of unanticipated events associated with 
waterway capping is good. Add a similar discussion of the erosion problems near 
the twin 96-inch outfalls, design revisions, and corrective actions that were taken.  
Photo-documentation in Appendix A would also be useful. 

Utilities Response:  A discussion of the erosion problems near the twin 96-inch 
outfalls, including design revisions and corrective actions that were taken will be 
added to the report, along with photographs taken before and during construction 
of the corrective work.  In addition, the subject will be discussed in the RA 
Construction Report. 

The following language will be added to the Capping Inspection Report: 
In early December 11, 2003, after waterway cap and slope cap had been placed 
downstream of the Twin 96-inch discharge pipes (South Waterway, Figure 5), it 
was observed that erosion was occurring during periods of rainfall and 
subsequent increase in discharge (see Photographs – Appendix A).  The erosion 
occurred during runoff discharge from the Twin 96-inch outfalls superimposed 
on extreme low tides (up to –3 feet MLLW).  As requested by the Utilities and 
approved by EPA, an emergency measure was implemented to prevent further 
loss of the waterway and slope capping materials.  The measure consisted of 
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Construction Inspection Reports for Capping and Sheet pile Wall – RA 23 and RA 24 in the Thea Foss 
Waterway, Commencement Bay/Nearshore Tideflats, Tacoma, Washington – Utilities Response to 
Comments 

6/3/2004 

placing an interim berm of slope armor material along in the approximate 
downstream limit of the dredged area, as shown on Figure 5.  

Following placement of the interim berm, a re-design was approved by EPA.  
The scour protection apron of the Twin 96-inch outfalls was extended 
downstream (north) and the remaining surface mantled with 12 inches of slope 
armor material. This work was accomplished during a period of extreme low 
tides (up to –3 feet MLLW).  Prior to placing the slope armor mantle, the area 
was smoothed and graded to form a “channel area” and “surface swale”. An 
approximate one foot thickness of slope armor was then placed over the surface 
(see Figures 5 and 6 and Photographs, Appendix A).  The initial “interim berm” 
was smoothed during grading to blend with the slope armor mantle.  Habitat 
mix was placed over this area in two phases at a rate of at least 15 tons per 
1,000 square feet. Initially, the habitat mix was placed on both flanks adjacent 
to the constructed channel area, and then, following the pre-final agency 
inspection, over the channel area (see Photographs, Appendix A). 

6.	 Comment: Page 7, Waterway Cap, 2nd bullet. More information should be 
provided on the organic material used as an amendment to the Waterway Cap 
product. What was the source and nature of the organic material, how and where 
was it blended, what QC checks ensured uniformity of the mixture, did 
observations indicate that it was successfully incorporated into the placed cap, 
was any segregation or floatation observed during placement etc. 

Utilities Response:  Additional information will be provided in the Capping 
Inspection Report on the nature and source of the organic material incorporated 
into the Waterway Cap product, as well as additional information on how and 
where it was blended, QC checks for uniformity, observations that it was 
successfully incorporated into the placed cap and information on observed 
flotation or segregation during placement.  The following will be added to the 
Capping Inspection Report, and a summary will be added to the RA Construction 
Report: 
�	 Waterway cap material is a well graded silty-sand containing organic 

material and meeting the following gradation requirements: 
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    Sieve Size	 Percent Passing
  2  inch 	 100  

U.S. No. 4 	 90 to 100 
U.S. No. 10 	 60 to 100 
U.S. No. 40 	 10 to 60 
U.S. No. 200 	 0 to 20 

�	 The total organic carbon (TOC) of the blended material was 0.5 percent or 
greater. The organic material that was blended with the sand to obtain a 
minimum 0.5 percent total organic carbon content was a screened moist peat 
(partially carbonized vegetable matter) obtained from a commercial source 
located near the Producers Pit near Victoria, BC.   The material was initially 
mixed with the sand in a 2:1 ratio; two front-end loader buckets of sand to 
one bucket of organic material.  The material was placed and mixed in a 
“pre-mix” stockpile of approximately 4,000 tons. Five samples of each 
4,000-ton pile of the “pre-mix” materials were taken and analyzed for TOC.  
The minimum value of TOC was used for calculating the appropriate mix 
with additional sand to obtain the minimum 0.5 percent TOC of the final 
waterway cap material. The final mix was obtained by mixing the initial 
sand/peat stockpile by weight with the additional sand.  Conveyors with 
weight sensors were used to obtain the appropriate mix.  A quality control 
inspector at the pit observed the mixing and completed the QC 
documentation.  When the material arrived on site, it was viewed by Utilities’ 
oversight personnel. The material was observed to be uniformly mixed with 
no segregation of organic materials. 

�	 Some segregation of the organic content was observed as the waterway cap 
material was placed in the water in the form of turbidity and foam. Although 
the specific gravity of the organic particles was greater than 1, the specific 
gravity of the sand particles was much higher (above 2.5) therefore 
segregation was anticipated as the material fell through the water column 
with the expectation that layering would occur, with coarser materials 
underlying the finer and lighter materials as each lift was placed.  

7.	 Comment: Figure 5. Several colors are missing from the legend. 

Utilities Response:  Missing colors have been added to the legend of Figure 5. 

8.	 Comment: Figure 6. Here and in other figures, “slope armor material” and “slope 
armor rock” are called out as separate products.  “Slope armor rock” is not a 
defined material type in this report or in the specs.  Resolve in all figures and text.  
Also, clarify what is going on with the “interim slope armor berm.”  It is shown as 
a surface layer, not a berm.  Was the berm removed? 
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Utilities Response:  The reference to the slope armor “rock” will be removed and 
replaced with slope armor “material” in the figures and text.  The “interim slope 
armor berm” was not removed; however, it was smoothed and lowered during the 
corrective action, so that it did not stand as a berm, i.e. above the overall level of 
the materials upstream of the berm.  This will be clarified in the Capping 
Inspection Report, as indicated in the response to Comment #5 above. 

9.	 Comment: Appendix A, Plate 4.   Where are the core logs?  Was the coring used 
to confirm cap thickness?  Add a figure showing the actual core locations and 
present/discuss results. 

Utilities Response:  Descriptive logs of the verification cores will be provided in 
tabular form and locations will be added to the plan view figures.  This 
information will be referenced in the 2nd paragraph under “Waterway Cap”. The 
following text will be added to paragraph 2 under “Waterway Cap” to summarize 
the above information: 

The waterway cap materials were placed in approximate 1-foot lifts, although 
there was some variation in thickness as determined by daily bathymetric surveys 
by the contractor. Particular attention was given to the initial lift to minimize the 
possibility of mixing of underlying soft sediments with the capping materials. Cap 
placement confirmation cores were accomplished in selected locations during the 
initial lift of the capping material. Placement confirmation cores were taken 
during the initial lift (the lift was generally on the order of 12-inches thick or less) 
using a hand-pushed piston sampler with a clear plastic tube to visually observe 
the contact between the initial lift and the underlying soft sediment.  Cap 
placement confirmation cores were located in the areas shown on Figure 1. They 
were taken during the initial cap placement activities and later in the deeper 
water area as shown on Figure 1.  Visual observations indicated that the contact 
between the capping material and underlying sediment was fairly sharp with a 
disturbance zone on the order of 0.1 foot or less (see Table 1, Descriptive Logs of 
Cap Placement Confirmation Cores, and Appendix A, Project Photographs, Plate 
4).  

The cores were not used to confirm cap thickness. The actual final cap thicknesses 
were confirmed using hydrographic surveys and direct sounding measurements. 
The final thickness of the cap is shown in Figure 7, “Material Placement Isopach 
Contour Map (based on bathymetric survey data)”.A more definitive statement to 
this effect will be added to the beginning of the 4th paragraph under “Waterway 
Cap”: 

The final cap thicknesses were confirmed using hydrographic surveys and direct 
sounding measurements. The final thickness of the cap is shown in Figure 7, 
“Material Placement Isopach Contour Map (based on bathymetric survey data).”  
Because of bed consolidation settlement (primarily in the  the soft, compressible 
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pre-existing bottom sediments) and, to a lesser degree, compaction of the 
waterway cap material following placement, the thicknesses shown on the isopach 
map (Figure 7) represent the minimum thicknesses placed. 
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1. INTRODUCTION 

As required by the Statement of Work for Remedial Action Construction (EPA 2002), the 
following is the Pre-Final and Final Construction report for the capping element of the Head 
of Thea Foss Waterway remediation.  An initial pre-final construction inspection of portions 
of the capping above elevation 0 feet Mean Lower Low Water (MLLW) was conducted on 
February 2, 2004.  The inspection was conducted with representatives of the Environmental 
Protection Agency (EPA), U.S. Army Corps of Engineers (USACE), National Oceanic and 
Atmospheric Administration (NOAA), the Utilities, and the Contractor during a low-tide 
event (predicted low tide of -0.3 feet MLLW) to maximize  visible observation of slope 
areas. Inasmuch as the areas below low tide level are submerged, review of the pre- and 
post-capping bathymetry surveys will constitute both the pre-final and final construction 
inspections. 
As a result of the visual pre-final inspection, four “punch list” items were identified: 

•	 Place habitat mix in the channel area of the re-designed and constructed scour 

protection area (downstream of “Twin-96-inch” outfalls). 


•	 Place additional habitat mix on the west bank over the Stand ard Chemical remediation 
area where a somewhat coarser slope armor was placed that allowed habitat mix  to 
settle into the interstices, leaving less surficial habitat mix than in the adjacent areas. 

•	 Cut off several “short tie-down ends” of anchor cables that stick up from habitat log 
placed on the top of slope along the east bank of the waterway that may pose a 
physical hazard. 

•	 Cut off some old re-bar that is sticking up out of the old fill on the west side of the 
waterway near Outfall 235 on the slopes above the Utilities remediation project area 
(above +12 MLLW) that may pose a physical hazard. 

These items were completed by the Utilities’ contractor on February 5 and 6, 2004, during a 
low-tide event. 

The following description of as-built work follows the basic outline of the 100% Final 
Design Specifications for Remedial Action Areas 23 and 24 of the Thea Foss Waterway, 
Section 02315 Capping, Armoring and Scour Protection. 

2. DESCRIPTION OF WORK 

Capping remediation work included placement of capping, armoring and scour protection 
materials within the Head of the Thea Foss Waterway in general accordance with the final 
plans and specifications. The final, as-constructed, topographic/bathymetric survey map is 
provided as Figure 1. For construction and description purposes, the remediation area was 
generally divided into “waterway” and “slope” areas (or zones). Waterway areas are 
defined by final cap elevations lower than approximately 0 feet MLLW, except in the south 
portion of the waterway where scour protection was placed to elevations greater than +4 feet 
MLLW. Slope areas are generally defined by elevations greater than 0 feet MLLW.   
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The waterway and slope areas were further subdivided into sub areas as shown on Figure 2 
and summarized below. 

Waterway Sub Areas 
• North Waterway 
• Center Waterway – Shallow Zone 
• Center Waterway – Deep Zone 
• South Waterway 

Slope Sub Areas 
• East Bank Slopes 
• South Bank Slopes 
• West Bank Slopes 
• Slopes with Existing Riprap 

The general objective of the remediation was to place a minimum three foot thickness of 
capping material over the waterway and side slope surfaces.  Furthermore, the capping 
materials were to be placed to form a small boat turning basin at the head of the waterway.  
The turning basin is defined by the area designated as the Center Waterway Deep Zone on 
Figure 2. 

Figures 3 through 6 provide more detailed maps and sections of the specific sub areas.  
Figure 7 provides an isopach (lines of equal thickness) map of the waterway based upon the 
initial and final bathymetric surveys.  A series of representative photographs taken during the 
course of the work is also provided in Appendix A. 

A variety of capping materials were placed during the remediation as summarized below. 

Waterway Areas 
• Waterway Cap – clean, silty sand 

Slope eAr as 
• Slope Cap – clean, silty angular sand with gravel 
• Slope Armor – small rock 
• Habitat Mix – clean, sand and gravel 

Scour Protection Areas 
• Combination of slope cap, slope armo r, and larger rock 
• Habitat Mix placed over slope armor 

Waterway cap and slope cap materials were placed in the waterway (at elevations lower than 
approximately 0 feet MLLW) using marine equipment (barge-mounted fixed arm excavator) 
such that the material formed a relatively uniform layer meeting the required thickness and /or 
elevation as shown on Figures 2 through 7. Cap thicknesses below about elevation 0 feet 
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MLLW were determined by pre- and post-placement bathymetric surveys as noted on Figure 
7. 

Slope cap and slope armor materials above about elevation 0 feet MLLW were placed using 
long-arm excavators and associated land-based equipment.  Thicknesses and slopes were 
determined and controlled using laser levels and grade stakes.  Existing storm water outfalls 
were extended in accordance with specifications to allow for placement of the slope capping 
materials. 

A description of each capping work element follows: 

2.1 Toe Berm 

A toe berm was installed at the toe of the design  slopes as shown on the plans (Figures 2, 3, 
and 5). The berm provided a buttress for the slope cap and slope armor and was constructed 
using slope armor material (described in more detail below).  The top of the toe berm was 
generally placed at elevation 0 feet MLLW as shown on Figures 2, 3 and 5.    

In some areas, where conditions dictated, the toe berm elevation varied, such as along the 
west shore where it was placed on waterway cap material that was used to fill previously 
existing low areas. In general, the toe berm was placed by marine equipment, however, in a 
localized area on the west side of the waterway and just south of and underneath the SR 509 
Bridge (Figure 3), very soft bed conditions were encountered.  In this area, initial berm 
placement attempts were halted because of the rock beginning to displace (punch) into the 
soft sediments.  To prevent further displacements, approximately 3 feet of capping materials 
was initially placed to cushion the berm rock.  The berm in this area was placed using the 
land-based equipment.   

In the area on the south side of the “City Pier” (Figure 5), the berm rock was placed to 
approximately elevation +5 feet MLLW, overlapping the existing rip rap.  In the area 
immediately underneath the “City Pier” it was found that existing rip rap extended to 
approximately elevation 0 feet MLLW.  Because of the possible unstable condition of slopes 
in the vicinity of the pier, no slope armor was placed beneath or immediately adjacent to the 
pier. 

2.2 Waterway Cap 

The waterway cap, consisting of clean silty sand containing a minimum 0.5 percent TOC 
(described in more detail below), was placed to a specified thickness or grade over the bed of 
the waterway within specified zones as shown on the plans, Figures 2 through 7.  A 
minimum 3-feet thick layer of the waterway cap was placed within designated areas of the 
waterway as shown on Figure 2.  In the Center Waterway Deep Zone (Figures 2 and 3), the 
waterway cap was placed to approximately elevation -9 MLLW as required in the 
specifications. A previously existing low area located on the west side of the waterway near 
the City Pier, was filled to meet specified grades in that area and eliminate or reduce the pre
existing steep slope. The waterway cap in this area is up to 12 feet thick. 
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The waterway cap materials were placed in approximate 1-foot lifts, although there w as some 
variation in thickness as determined by daily bathymetric surveys by the contractor.  
Particular attention was given to the initial lift to minimize the possibility of mixing of 
underlying soft sediments with the capping materials.  Cap placement confirmation core s 
were accomplished in selected locations during the initial lift of the capping material . 
Placement confirmation cores were taken during the initial lift (generally on the order of 12
inches thick or less) using a hand-pushed piston sampler with a clear plastic tube to visually 
observe the contact between the initial lift and the underlying soft sediment.  Cap placement 
confirmation cores were located in the areas shown on Figure 1.  They were taken during the 
initial cap placement activities and later in the deeper water area as shown on Figure 1.   
Visual observations indicated that the contact between the capping material and underlying 
sediment was fairly sharp with a disturbance zone on the order of 0.1 foot or less (see Table 
1, Descriptive Logs of C ap Placement Confirmation Cores, and Appendix A, Project 
Photographs, Plate 4). 

Subsequent lifts were maintained at an approximate 1-foot thickness, however, control of 
thickness during placement was difficult and could only be verified by subsequent daily 
hydrographic surveys by the contractor.  Actual subsequent lift thicknesses varied from a bout 
12-inches to 2-feet following the initial lift. In part this was caused by the nature of the 
waterway cap material that tended to “clump” in the excavator bucket as it was being 
released into the water. Some segregation of the organic content was observed as the 
waterway cap material was placed in the water in the form of turbidity and foam.  Although 
the specific gravity of the organic particles was greater than 1, the specific gravity of the san d 
particles was much higher (above 2.5) therefore segregation was anticipated as the material 
fell through the water column with the expectation that layering would occur , with coarser 
materials underlying the finer and lighter materials as each lift was placed.   

Control during waterway cap placement was by using the “WinOps” differential GPS 
system.  Bucket locations were recorded during placement by the excavator op erator. Daily 
bathymetric surveys were used to verify location and as-placed thicknesses.   

The final cap thicknesses were confirmed using hydrographic surveys and direct soundin g 
measurements. The final thickness of the cap is shown in Figure 7, “Material Placement 
Isopach Contour Map (based on bathymetric survey data).”  Because of bed settlement 
(primarily settlement of the soft, compressible pre-existing bottom sediments) and, to a l esser 
degree, compaction of the waterway cap material following placement, the thickne sses 
shown on the isopach map (Figure 7) represent the minimum thicknesses placed. 

Three unanticipated events of note occurred during waterway capping activities:   

•	 On November 23, 2003, after waterway cap and slope cap had b een 
placed downstream of the Twin 96-inch discharge pipes (South 
Waterway, Figure 5), it was observed that erosion was occurring during 
periods of rainfall (see Photographs – Appendix A). The erosion was 
caused by runoff discharge from the Twin 96-inch outfalls superim posed 
on extreme low tides (up to –3 feet MLLW).  As requested by the 
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Utilities and approved by EPA, an emergency measure was implemented 
to prevent further loss of the waterway and slope capping materials. The 
measure consisted of placing an interim berm consisting of slope armor 
rock placed in the app roximate downstream limit of the dredged area, as 
shown on Figure 5. 

Following placement of the interim berm, and following a re-design and 
approval of EPA, the scour protection apron of the Twin 96-inch outfalls 
was extended downstream (north) and the remaining surface mantled w ith 
12 inches of slope armor rock.  This work was accomplished during a 
period of extreme low tides (up to –3 feet MLLW).  Prior to placing the 
slope armor mantle, the area was smoothed and graded to form a “chann el 
area” and “surface swale”.  An approximate one foot thickness of slope 
armor was then placed over the surface (see Figures 5 and 6 and 
Photographs, Appendix A). The initial “interim berm” was smoothed 
during grading to blend with the slope armor mantle.  Habitat mix was 
placed over this area in two phases at a rate of at least 15 tons per 1,000 
square feet. Initially, the habitat mix was placed on both flanks adjacent 
to the constructed channel area, and then, following the pre-final ag ency 
in spection, over the channel area (see Photographs, Appendix A). 

•	 On the evening of January 2, 2004, during capping activities, the U tilities 
oversight personnel observed a City of Tacoma Contractor’s barge 
(Manson Construction) repeatedly drop their barge spuds in the Utilities 
project area north of the SR 509 Bridge and south of Waterway Station 
70+10. In accordance with the Project Specifications, no anchoring or 
spudding was allowed in the Utilities Work Area due to the concern of 
possibly creating additional preferred pathways for non aqueous phas e 
liquid (NAPL) seepage. When the Utilities oversight representative 
contacted the Manson crew to inform them of the spudding restriction 
within the Utilities Work Area, the barge operator said he would consult 
their office on the matter. Soon after, the Utilities contacted the M anson 
crew to request that they record their spud locations. The Manson 
operator acknowledged this request and said they had been given 
permission to spud down within the Utilities Work Area. After this 
exchange, the Manson crew pulled their spuds and spudded down a gain, 
still within the Utilities Work Area. Later follow-up with the City 
revealed that Manson’s spud locations were not available.  Photographs 
and log descriptions give approximate locations of Manson’s spudd ing. 
This area was subsequently capped with waterway cap materials.  
Although no evidence of product seepage was noted immediately 
following the incident, this area will be monitored as part of the 
Operations Maintenance and Monitoring Plan (OMMP). 

•	 On February 13, 2004, a Utilities' Contractor (Miller Contracting) 
material barge loaded with waterway cap material sank.  A portion of the 
sunken barge rested on the northern edge of the HDPE impermeable c ap, 
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which had been previously covered with five to six feet of waterway 
capping material (see Figure 1-9). The barge was re-floated and divers of 
Global Diving and Salvage made a diver and video survey of the area. 
Initial surveys indicate that there is no evidence yet of any damage to 
either the waterway capping material or to the underlying impermeable 
cap. However, this area will b e monitored as outlined in the OMMP that 
specifically targets this area. 

2.2.1 Cap Verification Sampling and Results 

Cap verification sampling, as required in the SOW, is being completed concurrent with 
preparation of this construction inspection report. The sampling and analytical re sults 
will be included as part of the RA Construction Report currently being prepared. 

2.3 Slope Cap and Slope Armor 

The slope cap material, consisting of clean of silty, fine to coarse angular sand with gravel 
(described in more detail below),  was placed on the side slopes of the waterway above the 
toe berm (approximately elevation 0 feet MLLW) (see Figure 4) and over waterway cap in 
two areas of the waterway; one in the Foss Landing Marina area (see Figure 3) and in the 
dredged area immediately downstream of the Twin 96-inch outfalls (Outfalls 237A and 23 7B 
– see Figure 5). In the dredged area additional slope armor was placed as a result of a re
design to prevent further erosion of waterway and slope capping materials as described above 
in the first bullet under “unanticipated events.” 

Prior to placing slope cap on the side slopes of the waterway, the slopes were cleared of 
wood debris and pilings, asphalt slabs, and miscellaneous other debris. Prior to placing slop e 
capping materials, the side slopes were re-shaped and smoothed as necessary to provide an 
even surface for slope cap placement.  Side slope capping was accomplished during low-tide 
events so that control of thicknesses and slopes could be placed and verified in the dry. 
Slope cap thicknesses and slopes were controlled using grade stakes and a laser level. 

All materials used for the side slope work were placed using long-reach land-based 
excavators and other land-based equipment.  A minimum of 18 inches of slope cap was 
placed over the previously existing slope.  This was followed by a minimum of 18 inches of 
slope armor, consisting of smaller rock (described in more detail below), placed over the 
slope cap materials on the side slopes of the waterway.  Because of changes in the slope 
configuration caused by the demolition activities, soil removal, and slope re-shaping, as-bu ilt 
thicknesses were determined and controlled by th e contractor during actual placement and 
observed by the Utilities’ oversight personnel.   

2.4 Large Outfall Scour Protection 

This work involved placement of large rock at the discharge area of the Twin 96-inch outfalls 
(Outfalls 237A and 237B) at the south end of the Waterway in the location shown on Figures 
2, 5, and 6. The large outfall scour protection, including the scour protection apron (Figure 
5), were placed in part by marine equipment and by land-based equipment. Because of the 
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overhang of the 23rd St. Bridge, there was insufficient clearance to use barge-mounted 
equipment, therefore a temporary road constructed of slope armor was built to gain lower -
tide access for a track-mounted ex cavator and small dozer to complete placement of the 
necessary materials in this area.   

2.5 Small Outfall Scour Protection 

Smaller rock was placed at the discharge areas of the 42- and 48-inch outfalls (Outfalls 2 35 
and 243, respectively) under the SR 509 Bridge (see Figures 2 and 3).  Marine and land-
based equipment were used to place this material.  At Outfall 243, where a rubber “Duck 
Billed” check valve is located, care was taken to maintain the necessary clearances to al low 
the valve to operate properly.  Some re-adjustment of the rock placement was required 
following initial rock placement.  This area was constructed under a City of Taco ma building 
pe rmit and inspected by the Tacoma building department following completion. 

2.6 Habitat Mix 

Habitat mix was placed over all slope armor materials at a rate of at least 15 tons per 1,000 
square feet. Additional habitat mix was placed over the slope armor at the Standard 
Chemical remediation site and in the channel area described above, as part of the above-
mentioned punch list. 

3. MATERIAL SOURCES AND CHARACTERISTICS 

Material sources were selected by the Contractor.  Prior to on-site placement of import 
materials, an Import Material Characterization Report was submitted to EPA for appro val. 
The Material Characterization Reports (DOF 2003a and DOF 2003b) and subsequent 
Response to Comments (DOF 2003c) were approved by E PA (EPA 2003a, EPA 2003b, and 
EPA 2003c) and are included as Appendices B and C. 

•	 Waterway Cap and Slope Cap materials placed by the marine subcontractor (M iller 
Contracting) were from the Producer’s Pit, Lehigh Northwest Materials Ltd., 
Victoria, B.C. Slope Armor, Large Outfall Scour Protection and Small Outfall 
Protection rock placed by the marine subcont ractor were from the Pit River Quarry,  
LaFarge North America,  Vancouver, B.C. 

•	 Slope Cap and Slope Armor placed by Wilder Construction w as from the Washington 
Rock Kapowsin quarry, located near Orting, Washington.   

3.1 	Waterway Cap 

Waterway cap material is a well graded silty-sand containing organic material and meeting 
the following gradation requirements: 

    Sieve Size 
  2 inch 

U.S. No. 4 

Percent Passing
100 

    90 to 100 
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U.S. No. 10     60 to 100 
U.S. No. 40 10 to 60 
U.S. No. 200       0 to 20 

The TOC of the blended material was 0.5 percent or greater.  The organic material that was 
blended with the sand to obtain a minimum 0.5 percent total organic carbon content was a 
screened organic humus (primarily decomposed peat) obtained from a commercial source 
located near the Producers Pit, near Victoria, B.C. The material was initially scre ened and 
mixed with the sand in a 2:1 ratio; two front-end loader buckets of sand to one bucket of 
organic material.  The material was placed and mixed in a “pre-mix” stockpile of 
approximately 4,000 tons.  Five samples of the “pre-mix materials were taken and analyzed 
for TOC. The minimum value of TOC was used for calculating the appropriate mix with 
additional sand to obtain the minimum 0.5 percent TOC of the final waterway cap material.  
The final mix was obtained by mixing the initial sand/peat stockpile by weight with the 
additional sand. Conveyors with weight sensors were used to obtain the appropriate mix.  A 
quality control inspector at the pit observed the mixing and completed the QC 
do cumentation.   

3.2 Slope Armor 

Slope armor materials were composed of small rock and met the following gradation 
requirements.  Slope armor consisted of broken, angular to subangular stone and was fr ee 
from segregation, seams, crack s and other defects tending to destroy its resistance to weather.  
Armor was free of rock fines or other extraneous material.  Broken concrete rubble or 
concrete sa ks were not used.c 

    Sieve Size Percent Passing 
  12 inch 100 

6 inch     30 to 50 
3 inch     15 to 30 
1 inch      0 to 10 

Slope armor met the required LA Wear, Degradation Factor, and Specific Gravity 
requirements ou tlined in the specifications. 

3.3 Slope Cap 

Slope c ap mate rial was a well graded silty sand and gravel made from angular particles and 
met the fol lo wi ng gradation requirements as outlined in the specifications:

    Sieve Size Percent Passing
  2 inch 100 

U.S. No. 4     90 to 100 
U.S. No. 10     60 to 100 
U.S. No. 40 10 to 60 
U.S. No. 200       0 to 20 
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Slope cap material met LA Wear, Deg radation Factor and other specification requirements.  
The TOC of the blended material was 0.5 percent or greater.  The specification was met by 
blending organic material with the base cap material. 

3.4 Large Outfall Scour Protection 

The large outf all scour protection for the twin pipes of Outfall 237 met the following 
gradation requ irements: 

Weight (lbs)  Diameter (in.)  %  Lighter  
11,200 61 100 
5,500 48 85 
2,800 39 50 
1,120 29 15 
350 20 0 

Large outfall scour protection met the LA Wear, Degradation Factor and other specific ation 
requirements. 

3.5 Small Outfall Scour Protection 

The large outfall scour protection for the Twin pipes of Outfall 237 met he fo llo wing t 
gradation requireme ts: n 

Weight (lbs) Diam eter (in.)	 %  Li  ghter
 200 	 15 100 
150 	 13 60-90 
10 0	  12 30-70 
50 	 9 10-40 
30 	 8 0 

Scour protection for Outfalls 235 and 243 met the LA Wear, Degradation Factor and other 
specification requirements. 

3.6 	Habitat Mix 

Habitat mix was a clean, well graded, naturally occurring round or sub-angular river sandy 
gravel, primari ly greater than 80 percent) igneous or metamorphic rock. ( Individual stone s 
were generally free of seams, cracks, and other defects tending to destroy its resistance to 
weather. Bulk ma terial was free of soil, clay balls, debris, wood, organic matter, and other 
extraneous material. 

�	 Samples of the specified habitat mix were transmitted to NOAA, and 
Washington Department of Fish and Wildlife and the U. S. Corps of 
Engineers for visual inspection and approval. Approval w as received. 

�	 Habitat mix met LA Wear, Degradation Factor and other specification 
requirements. 
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4. CAPPING MATERIAL PHYSICAL AND CHEMICAL TESTING 

Capping materials imported to the site to construct the various capping elements were 
required to meet both physical and chemical characteristics as outlined in the Plans and 
Specifications. 
The following are the required chemical and physical analyses that were accomplished as 
specified in th e plans and specifications and documented in the above reference reports: 

�	 Two representative samples of each material from each source were analyzed 
for the following properties: 

•	 Grain Size Distribution (ASTM-D 422-63 without hydrometer 
analysis or ASTM C 136 and ASTM C117) 

•	 Particle Specific Gravity (ASTM D 854 or ASTM C 127 and 128) 

�	 Two representative samples of each ma terial from each source except large 
and small outfall armor (rock) and slope armor were analyzed for the 
foll iow ng properties and constituents: 

•	 Puget Sound Dredged Disposal Analysis (PSDDA) Metals (EPA SW 
846 6010B/6020/7000 Series) 

•	 Volatile Organic Compounds (EPA Method 8240) 
•	 Semivolatile Organic Compounds (EPA Method 8270) 
•	 Chlorinated Pesticides (EPA Method 8081) 
•	 Polychlorinated Biphenyls (EPA Method 8082) 
•	 Total Organic Carbon (TOC) (SW 846 Method 9060). Note: TO C 

analysis is not required for Habitat Mix 

�	 Each representative sample consisted of five subsamples of the source 
material sampled. 

�	 Chemical concentrat ions of the imported material were found to be at or 
below the detection limit for each compound listed in Attachment 1 to the 
specifications, and below the Commencement Bay Sediment Quality 
Objectives (SQOs). 

�	 In addition to the physical and chemical characterization requirements 
described above, the Contracto r and Utilities Oversite personnel visually 
observed import material upon delivery to the site for the presence of foreign, 
recycled, or reprocessed materials.  No materials were rejected as a result of 
such materials being present. 

�	 In addition to the tests listed above, one additional grain size distribution and 
Total O rganic Carbon (TOC), were performed for each 10,000 tons of each 
material delivered to the site for placement.  Documentation of these analyses 
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are contained in the project files, and will be provided in the final constr uction 
report. 

�	 Two representative samples of slope cap, slope armor, and habitat mix 
materials obtained from a different supplier (Washington Rock)  than the 
originally tested material, were analyzed, as defined above. 

�	 In addition to the above, test results for all materials requiring the following 
tests met or exceeded the following criteria. T sts e w ree performed by a 
laboratory independent of the supplier: 

Test  Requirement  Test Method 
Degradation factor (materi al 1 ini um 5 m m WSDOT 113 
retained on ¾ inch sieve) 

LA Wear, 500 Rev. (material 30% maximum AASHTO T-96 
Retained on ¾ inch sieve) 	 (Grading B for Habit at

 Mix  and  Grading  D  for
 Slope  Cap  Material)  

Specific Gravity	 2.5 minimum  AASHTO T-85 

Sampling, testing and inspection were in accordance with the requirements of the 
Specificat ion (Sections 02315 – Capping, Armoring, and Scour Protection, and 
01450 – Quality Control). 

5. CONCLUSION 

The capping element was accomplished in general accordance with the plans and 
specifications (100 % Final Design Specifications, Division 2, Sitework, Section 02315) and 
met the intent of the Section 3 of the 100% Design Analysis Report (TetraTech FW, 2003).  
We respectfully reques t that the capping area element of the Remedial Action as completed 
be accepted and approved. 

6.	 REFERENCES 

DOF 2003a Request for EPA Approval of Materials and Sources, Thea Foss Waterway 
Project, Memorandum to EPA by Dalton, Olmsted & Fuglevand, Inc., October 21, 2003 

DOF 2003b Request for EPA Approval of Additional Materials and Sources, Thea Foss 
Waterway Project, Memorandum to EPA by Dalton, Olmsted & Fuglevand, Inc., Novembe r 
11, 2003 

DOF 2003c Response to Comments – Imported Materials and Sources, Head of Thea Foss 
Waterway Project – Remedial Action Areas 23 and 24 and Request for Approval, Includes 
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confirmation of Verbal EPA approval. Memorandum to EPA by Dalton, Olmsted & 
Fuglevand, Inc., October 30, 2003 

EPA 2002 Statement of Work. Remedial Design, Remedial Action, and Long-Term 
Monitoring, Remedial Action Areas 23 and 24 of the Thea Foss Waterway. Commencement 
Bay Nearshore/Tideflats Superfund Site, Tacoma, Washington. United States of America, 
Planitiffs, v. Advance Ross Sub Company, a Delaware Corporation; PacifiCorp, an Oregon 
Corporation; and Puget sound Energy, a Washington Corporation, Defendants. Civil Action 
No. C03-5117RJB. 

EPA 2003a Capping Materials – Head of the Thea Foss Waterway, Commencement 
Bay/Nearshore Tideflats, Tacoma, Washington. Letter from EPA approving capping 
materials  Mix from BC Canada sources, November 25, 2003 

EPA 2003b Habitat Mix-Head of the Thea Foss Waterway, Commencement Bay/Nearshore 
Tideflats, Tacoma, Washington. Letter from EPA approving Habitat Mix from Washing ton 
Rock, November 25, 2003 

EPA 2003c Slope Cap and Slope Armor Material – Head of the Thea Foss Waterway, 
Commencement Bay/Nearshore Tideflats, Tacoma, Washington. Letter from EPA approving 
Slope Cap and Slope Armor material from Washington Rock Quarry, December 9, 2003 

Tetra Tech FW 2003 100% Final Design, Design Analysis Report, Head of the Thea Fos s 
Waterway Remediation Project. Commencement Bay Nearshore/Tideflats Superfund Site, 
Tacoma WA. Prepared for PacifiCorp Environmental Remediation Company and Puget 
Sound Energy.  Prepared by Tetra Tech FW Inc,., in association with Dalton, Olmsted & 
Fuglevand, Inc., GeoEngineers, Inc., and Berger/ABAM Engineers, Inc. July 2003. 
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Table 1. Descriptive Logs of Cap Placement Confirmation Cores Head of the Thea Foss Waterway 
RA 23/24 

Core 
Designation 

Location Date Core 
Taken 

Description 

Non-mixed 
Waterway Cap 
Mat'l (sand) (ft.) 

Mixed 
zone (ft.) 

Native 
Mat'l(ft.) 

CP-01 See Figure 7 11/6/2003 1.2 0.1 0.5 
CP-02 See Figure 7 11/6/2003 0.65 <0.1 0.85 
CP-03 See Figure 7 11/7/2003 0.3 <0.1 1.5 
CP-04 See Figure 7 11/7/2003 0.7 0.1 0.7 
CP-05 See Figure 7 11/18/2003 0.7 0.1 0.6 
CP-06 See Figure 7 11/18/2003 2 nr* nr* 
CP-07 See Figure 7 11/21/2003 0.8 nr* nr* 
CP-08 See Figure 7 11/26/2003 1 nr* nr* 
CP-09 See Figure 7 12/15/2003 1.5 0.2 0.1 
CP-10 See Figure 7 12/15/2003 0.7 0 0.4 
CP-11 See Figure 7 12/15/2003 0.4 0.4 0.8 
Notes: * Sample dropped out as sample was raised to surface. No mixing of sand observed. 

Dalton, Olmsted Fuglevand, Inc. CP Core Log Table 1r.xls

Environmental Consultants 1 of 1 printed 6/9/2004
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Dalton, Olmsted & Fuglevand, Inc. Environmental Consultants 

10705 Silverdale Way NW, Suite 201• Silverdale, Washington 98383
Telephone (360) 692-7345 (FAX 360 692-1895) 

TO: Piper Peterson Lee - EPA 
 Head of the Thea Foss Waterway Remediation 

FROM: Terry Olmsted, Utilities Construction Oversite Manager 
DATE: October 30, 2003 
SUBJECT: Response to Comments – Imported Materials and Sources  

Head of the Thea Foss Waterway Project -  Remedial Action Areas 23 and 
24 and Request for Approval 

ATTACHMENT 1: RESPONSE TO COMMENTS -

CC: 
Beth Coffey 
Lotte Hass 
Greg Hartman 
Gary Braun 
Matt Dalton 

Attached is the Utilities response to comments.  We have discussed the Corps of 
Engineers comments with them and have received their approval of our responses for all 
but the Habitat Mix, which requires review by their biologist. 

Based on your verbal approval, we are proceeding with placement of the approved 
materials, with the exception of the Habitat Mix.  We understand that we will also 
receive your written approval. 

Thanks for your efforts, 

Terry Olmsted 
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ATTACHMENT 1 – RESPONSE TO COMMENTS   

Imported Materials and Sources  
Head of the Thea Foss Waterway Project -  Remedial Action Areas 23 and 24 and 
Request for Approval 

Comment 
Waterway Cap 
Although methylene chloride and acetone were detected in one sample, the concentrations were 
low and likely a result of laboratory contamination. Other laboratory QC was acceptable. We 
believe this material is suitable for use.  

Response 
Noted and accepted. 

Comment 
Slope Cap 
Although there were zero percent MS recoveries for vinyl acetate and acrolein, this does not 
impact overall data quality since LCS recoveries were acceptable. Other laboratory QC was 
acceptable. We believe this material is suitable for use.  

Response 
Noted and accepted. 

Comment 
Slope Armor 
No information on source material has been provided to confirm if the proposed material is 
angular/subangular, free from segregation, seams, or cracks, or fines. Also, there is no way to 
confirm the material is not concrete. A brief statement should be included in the report to state 
the material’s condition prior to our determination that the material is suitable for use.  

Response 
The material source has been inspected by the Contractor’s Quality Manager who notes that the 
material is 100% native Diorite/Granodiorite igneous rock which has been crushed (angular) 
and is free from segregation, seams, cracks and fines.  In addition, the material contains no 
rubble or concrete sacks. 

The Contractor monitored by the Utilities Construction Oversite team  will also visually inspect 
the material upon delivery to the site for the presence of foreign, recycled or reprocessed 
materials. The presence of such materials will be cause for rejection and return to the supplier. 
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Comment 
Large Outfall Scour Protection 

It is not clear how the mockup stockpile will be used to determine percentage by weight. 

Additional information is required prior to our determination that the material is suitable for use. 


Response 
Refer to detailed Import Material Characterization Report sheets in Attachment B, showing that 
the gradation will be verified by counting the number of rocks of each size of material, calculate 
the weights based on the specific gravity values, and compare the results to the project 
requirements. Upon verification of the gradation, the test sample would then become the 
mockup stockpile, which would remain at the pit as a visual indicator for the loader operator 
while loading out the material. 

Comment 
Small Outfall Scour Protection 
From the information provided, we can’t confirm percentage by weight. Plywood cutouts will 
only guarantee that larger aggregates not be used. Additional information is required prior to our 
determination that the material is suitable for use. 

Response 
Refer to the detailed Import Material Characterization Report sheets in Attachment B  showing 
that the gradation will be verified by using a series of plywood cutouts of the required sizes of 
material as sieve screens and hand sort the rocks by size into barrels for weighing.  

Comment 
Habitat Mix 
Chemistry data required per Specification 2315 has not been provided. The material doesn’t meet 
No. 4. size requirement, and no data has been provided on No. 10 and No. 40. In addition, we 
need more information to confirm if the material is free from seams or cracks, soil, clay balls, 
debris, wood. Prior to approval of this material, we require additional chemistry information and 
consultation from the USACE biologist regarding grain size discrepancies from specification. 

Response 
The source of this material is the same as the Waterway Cap materials (same pit and source) 
and as such the chemical analyses for the water way cap will apply to this material also.  

Refer to the detailed Import Material Characterization Report sheets in Attachment B showing 
that the gradation meets the required percent passing the No. 4 size.  The percent passing the 
No. 10 and No. 40 sieves were not determined as there were no limits shown for these sizes. 

The material source has been inspected by the Contractor’s Quality Manager who notes that the 
pit has been worked since the early 1900’s and currently manufactures about 2 million tonnes 
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per year of high quality aggregates used in the production of ready-mix concrete, numerous 
highways construction materials, as well as industrial and marine applications.  The pit is 
located along the edge of the Colwood Delta, a glacial outwash deposit.  The deltaic deposit 
includes medium to coarse sands and gravels in foreset beds inclined towards the shoreline, 
overlain by horizontal topset beds deposited by meltwater streams flowing over the delta.  In the 
southwest section of the pit is volcanic rocks of the Metchosin Volcanic Formation where a 
drilling and blasting quarry operation is currently underway.  The Metchosin Formation 
generally consists of massive basalt free from seams and cracks.  The process control at the 
operation ensures that the material is free from soil, clay balls, debris, wood, and organic 
matter. 

The Contractor monitored by the Utilities Construction Oversite Team will also visually inspect 
the material upon delivery to the site for the presence of foreign, recycled or reprocessed 
materials. The presence of such materials will be cause for rejection and return to the supplier. 
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Dalton, Olmsted & Fuglevand, Inc. Environmental Consultants 

10827 N. E. 68th St., Suite B • Kirkland, Washington 98033
Telephone (425) 827-4588 (FAX 425-739-9885) 

MEMORANDUM 

TO: Piper Peterson Lee – EPA 

FROM: Terry Olmsted - DOF 

DATE: October 21, 2003 

SUBJECT: Request for EPA approval of Materials and Sources 
Thea Foss Waterway Project 

REF. NO: PAP-001-03 

CC: 	 Emile Pitre - COE 
Lotte Hass – PacifiCorp 
Greg Hartman - DOF 
Gary Braun – Tetra-Tech-FW

 _________________________________________________________________ 

This memorandum summarizes the results of chemical and physical analyses of proposed 
“waterway” and “slope” capping materials to be placed within the Utilities Work Area in 
the Thea Foss Waterway, Tacoma, Washington.  These tests were required prior to 
approval by the Utilities and EPA as outlined in the 100% Design Plans and 
Specifications, issued for construction, dated August 28, 2003. 

Because of the severe weather being currently experienced and anticipated weather 
windows, we request an accelerated approval of these materials.  

The specifications require that a number of differing materials be placed to form a cap 
over contaminated sediment or provide scour protection for the Twin 96” stormwater 
discharge points. The materials and required tests are summarized below: 

Physical Tests(a)   Chemical Tests(b) 
1) Waterway Cap x x 
2) Slope Cap x x 
3) Slope Armor x 
4) Large Outfall Scour Protection x 
5) Small Outfall Scour Protection  x 
6) Habitat Mix x 
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Notes: (a) 	 Physical Tests depending upon the material type, include grain size distribution, 
specific gravity, L.A. Abrasion, and Degradation 

(b) 	Chemical Tests required for Waterway and Slope Cap materials only, include typical 
PSSDA constituents for volatile and  semivolatile organic constituents, PCBs, 
pesticides, metals and total organic carbon. 

Source and Sampling of Waterway and Slope Cap Materials 

Chemical Test Sampling 

Analytical testing for source approval is required on the Waterway Cap and Slope Cap 
materials.  On September 10, 2003, Terry Olmsted, Sr. Consulting Geologist for Dalton, 
Olmsted & Fuglevand, Inc. (DOF) traveled to the Lehigh Northwest Material, Producers 
Pit, located near Victoria, British Columbia, Canada to obtain samples of waterway and 
slope capping materials for chemical testing.  Four samples were collected including two 
of proposed Waterway Cap material (WC-S1 and WC-S2) and two of proposed Slope 
Cap material (SC-S1 and SC-S2). 

The samples were obtained in accordance with the Construction Quality Assurance Plan 
(CQAP) and Quality Assurance Project Plan (QAPP). Two representative samples were 
taken of each of each source material.  Each sample consisted of five individual 
subsamples of the source material which were composited using a previously 
decontaminated stainless steel bowl and spoon.  The composited sample was then placed 
in the appropriate sample containers. 

The samples were placed into containers provided by the receiving laboratory, Analytical 
Resources, Inc. (ARI), placed in a chilled cooler with frozen “blue ice” and were 
transported to the laboratory using standard chain of custody procedures as outlined in 
the QAPP (add reference). 

Chemical Testing Methods and Results 

Chemical testing was completed by Analytical Resources Inc.  Analyses were completed 
for the constituents listed below.  Laboratory data sheets are included as Attachment A. 

• Volatile Organic Constituents (VOCs) – EPA Method 8240 
• Semivolatile Organic Constituents (SVOCs) – EPA Method 8270 
• PCBs – EPA Method 8082 
• Chlorinated Pesticides – EPA Method 8081 
• Total Organic Carbon – SW846 – Method 9060 
• PSDDA Metals – EPA Method 6010B and 7471A 
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Volatile Organic Constituents. No volatile organic constituents were detected in 
samples WC-S2, SC-S1, SC-S2 or the trip blank at reporting limits that generally ranged 
between 1.1 ug/kg and 5.3 ug/kg (acrolein had a reporting limit of 53 ug/kg).  Methylene 
chloride (9.1 ug/kg) and acetone (6.0 ug/kg) were detected in sample WC-S1.  These 
constituents are common laboratory contaminants.  The reporting limits are well below 
the pertinent VOC SQOs. 

Semivolatile Organic Constituents (SVOCs).  No SVOCs were detected in any of the 
four samples.  The reporting limit for most constituents was 19 ug/kg.  Benzoic acid had 
a reporting limit of 190 ug/kg and pentachlorophenol had a reporting limit of 96 ug/kg.  
The reporting limits are well below the pertinent SQOs.  

Polychlorinated Biphenyls (PCBs).  No PCB Aroclors were detected in any of the 
samples.  Reporting limits ranged between 19 ug/kg to 20 ug/kg (Aroclors 1016, 1242, 
1248, 1254, 1260 and 1232) and 38 ug/kg to 39 ug/kg (Aroclor 1221). The reporting 
limits are well below the SQO. 

Pesticides.  No PSSDA pesticides were detected in any of the samples.  Reporting limits 
ranged between 0.96 ug/kg and 0.98 ug/kg for gamma-BHC, heptachlor, aldrin, and alpha 
chlordane, and 1.9 ug/kg and 2.0 ug/kg for dieldrin, 4,4’-DDE, 4,4’-DDD, and 4,4’-DDT.  
The reporting limits are below the pertinent SQOs. 

Metals. A summary of the analytical results are summarized below. 

Natural BG(1) SQO(2) Max. Conc. 
     (mg/kg)         (mg/kg)     (mg/kg) 

Antimony na 150 <5 to <10 
Arsenic 7 57 <5 to <10 
Cadmium  1 5.1 <0.2 to <0.5 
Chromium  48 na 25 
Copper 36 390 45 
Lead 24 450 3 
Mercury  0.07 0.059 <0.05 
Nickel 48 140 20 
Silver na 6.1 <0.3 to <0.8 
Zinc 85 410 41 

Notes: (1) Natural Background for Puget Sound Region (Ecology 1994) 
(2) Sediment Quality Objective 

Antimony, arsenic, cadmium, mercury and silver were not detected in any of the samples.  
Chromium, copper, lead, nickel and zinc were detected in all the samples.  The maximum 
detected concentrations, natural background for Puget Sound soils and SQOs are listed 
above. As shown, the detected concentrations are near or below natural background 
concentrations and all the detected metal concentrations are well below the SQOs.  
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Total Organic Carbon (TOC). Total organic carbon concentrations ranged between 
0.93 percent to 2.2 percent. These concentrations meet the minimum criteria of 0.5 
percent. 

Physical Testing Methods and Results 

The required physical testing methods and results are summarized for each material type 
in Tables 1 through 6. The Testing Data Sheets are included as Attachment B.  With the 
exception of the slope cap and habitat mix, for which we are awaiting degradation results, 
our review of the physical test results indicate that the materials meet the specified 
requirements.  We anticipate degradation values on October 22, 2003 for the slope cap 
and habitat mix materials.  We will forward those results for approval in a supplemental 
memorandum. 



Physical Characterization of Materials Head of Thea Foss 
(Lehigh Northwest Materials) Remediation 

TABLE 1 WATERWAY CAP 

Section 
2315 

Paragraph 

1.2 B & 
2.2 A 

Performed 
by: 

Thurber 
Engineering 

Ltd. 

Submittal (Samples A & B) Requirement 

Gradation Gradation 
Sieve Size Percent Passing 

2 inch 100 & 100 
U.S. No. 4 
U.S. No. 10 
U.S. No. 40 
U.S. No. 200 

95 & 93 
78 & 75 
40 & 39 
2.0 & 1.6 

U.S. No. 10 60-100 

Sieve Size Percent Passing 
2 inch 100 

Grain Size Distribution (ASTM D422-63 w/o hydrometer, or ASTM C 136 & ASTM C 117) 

U.S. No. 40 10-60 
U.S. No. 200 0-20 

U.S. No. 4 91-100 

Satisfies 
Req. 

Y 
Y 
Y 
Y 
Y 

Specific Gravity ASTM D 854 or ASTM C 127 and ASTM C 127 & ASTM C 128 
Not Required Not Required NA 

Not RequiredNot Required 

L.A. Abrasion, 500 Rev., material retained on a 3/4" sieve, (AASHTO T-96 Grading B For Habitat Mix & 
Grading D for Slope Cap Material) 

NA 

Not Required 
Degradation (WSDOT 113) 

Not Required NA 



 

Physical Characterization of Materials Head of Thea Foss 
(LaFarge North America) Remediation 

TABLE 2 SLOPE ARMOR 

Section Paragraph 
Performed 

by: Submittal Requirement 
Satisfies 

Req. 
2315 

Y 
Y 
Y 
Y 

Y 

Y 

Y 

1.2 B & Grain Size Distribution (ASTM D422-63 w/o hydrometer, or ASTM C 136 & ASTM C 117) 
2.3 A LaFarge Gradation Gradation 

Percent PassingSieve Size Sieve Size Percent Passing 
12 inch 12 inch 100 
6 inch See Note1 Below 6 inch 30-50 
3 inch 3 inch 15-30 
1 inch 1 inch 10-60 

2315 
1.2 I Thurber 

Engineering 
Ltd. 

Specific Gravity ASTM D 854 or ASTM C 127 and ASTM C 127 & ASTM C 128
See Note2: Apparent= 2.77, 2.78, 2.78; Bulk= 2.76, 

2.77, 2.76; SSD Bulk= 2.76, 2.77, 2.77 
SG > 2.5 

L.A. Abrasion, 500 Rev., material retained on a 3/4" sieve, (AASHTO T-96 Grading B For Habitat Mix & 
Grading D for Slope Cap Material) 

28.50% Material Retained on 3/4" Sieve > 30% 

Degradation (WSDOT 113) 
54 Degradation Factor >15 

Note1: ASTM gradation analysis is limited to aggregate sizes up to 6" in diameter. Supplier will use cutouts to verify quantity of aggregate under a 12" 
diameter. Note2: Specific gravity 
results are for three separate tests. 



 

Physical Characterization of Materials Head of Thea Foss 
(Lehigh Northwest Materials) Remediation 

TABLE 3 SLOPE CAP 

Section Paragraph 
Performed 

by: Submittal Requirement 
Satisfies 

Req. 
2315 

Y 
Y 
Y 
Y 
Y 

Y 

Y 

1.2 B & Thurber Grain Size Distribution (ASTM D422-63 w/o hydrometer, or ASTM C 136 & ASTM C 117) 
2.4 A Engineering Gradation Gradation 

Ltd. Sieve Size Percent Passing Sieve Size Percent Passing 
2 inch 100 & 100 2 inch 100 

U.S. No. 4 58 & 57 U.S. No. 4 55-80 
U.S. No. 10 43 & 46 U.S. No. 10 35-65 
U.S. No. 40 21 & 26 U.S. No. 40 5-30 
U.S. No. 200 1.4 & 1.7 U.S. No. 200 0-5 

2315 
1.2 I 

Thurber 
Engineering 

Ltd. 

Specific Gravity ASTM D 854 or ASTM C 127 and ASTM C 127 & ASTM C 128 
Apparent=2.91, 2.90; Bulk= 2.96, 2.95; 

SSD Bulk= 2.93, 2.92 (See note2) 
SG > 2.5 

L.A. Abrasion, 500 Rev., material retained on a 3/4" sieve, (AASHTO T-96 Grading B For Habitat Mix & 
Grading D for Slope Cap Material) 

11% Material Retained on 3/4" Sieve > 30% 

Degradation (WSDOT 113) 
Note3 Degradation Factor >15 

Note1: The slope cap, large outfall scour protection, and small outfall scour protection materials are from the same source and are the same 
materials. The degradation and LA abrasion test results for the slope armor material also applies to the slope cap, large outfall scour protection, and 
small outfall scour protection materials. Note2: Results of two 
samples utilizing ASTM C 127 Note3: Results will be available on 22 
October 2003. 



 

Physical Characterization of Materials Head of Thea Foss 
(LaFarge North America) Remediation 

TABLE 4 LARGE OUTFALL SCOUR PROTECTION 

Section Paragraph 
Performed 

by: Submittal Requirement 
Satisfies 

Req. 
2315 

Y 
Y 
Y 
Y 
Y 

Y 

Y 

Y 

1.2 B & Grain Size Distribution (ASTM D422-63 w/o hydrometer, or ASTM C 136 & ASTM C 117) 
2.5 A LaFarge Gradation Gradation 

Diameter (in)% Lighter Weight (lbs) Diameter (in)Weight (lbs)% Lighter 
61 100 11,200 61 
48 85 5,500 48 

See Note1 Below 39 50 2,800 39 
29 15 1,120 29 
20 0 350 20 

2315 Thurber 
Engineering 

Ltd. 
1.2 I Specific Gravity ASTM D 854 or ASTM C 127 and ASTM C 127 & ASTM C 128 

See Note2: Apparent= 2.77, 2.78, 2.78; Bulk= 2.76, 
2.77, 2.76; SSD Bulk= 2.76, 2.77, 2.77 

SG > 2.5 

L.A. Abrasion, 500 Rev., material retained on a 3/4" sieve, (AASHTO T-96 Grading B For Habitat Mix & 
Grading D for Slope Cap Material) 

28.5%; see note2 
Material Retained on 3/4" Sieve > 30% 

Degradation (WSDOT 113) 

54; see note2 
Degradation Factor >15 

Note1: Diameter of the large outfall scour protection ranges from 20" to 61". The Contractor will assemble a "mock-up" stockpile that the loader 
operator at the quarry will use as a guide when loading out the barge. 
Note2: The slope cap, large outfall scour protection, and small outfall scour protection materials are from the same source and are the same 
materials. The degradation and LA abrasion test results for the slope armor material also applies to the slope cap, large outfall scour protection, and 
small outfall scour protection materials. Specific gravity results are for three samples. 



 

            

Physical Characterization of Materials Head of Thea Foss 
(LaFarge North America) Remediation 

TABLE 5 SMALL OUTFALL SCOUR PROTECTION 

Section Paragraph 
Performed 

by: Submittal Requirement 
Satisfies 

Req. 
2315 

Y 
Y 
Y 
Y 
Y 

Y 

Y 

Y 

1.2 B & Grain Size Distribution (ASTM D422-63 w/o hydrometer, or ASTM C 136 & ASTM C 117) 
2.6 A LaFarge Gradation Gradation 

Diameter (in)% Lighter Weight (lbs) Diameter (in)% Lighter Weight (lbs) 
100 200 15 

60-90 150 13 
See Note1 Below 30-70 100 12 

Oct-40 50 9 
0 30 8 

2315 Thurber 
Engineering 

Ltd. 
1.2 I Specific Gravity ASTM D 854 or ASTM C 127 and ASTM C 127 & ASTM C 128 

Apparent= 2.79, 2.77; Bulk= 2.79, 2.78; SSD 
Bulk= 2.79, 2.78 (see Note2) 

SG > 2.5 

L.A. Abrasion, 500 Rev., material retained on a 3/4" sieve, (AASHTO T-96 Grading B For Habitat Mix & 
Grading D for Slope Cap Material) 

28.5%; see note2 
Material Retained on 3/4" Sieve > 30% 

Degradation (WSDOT 113) 

54; see note2 
Degradation Factor >15 

Note1: Diameter of the small outfall scour protection ranges from 8" to 15". The Contractor will use of plywood cutouts to sort the larger aggregates by 
hand to obtain the required gradation results. Note2: The slope 
cap, large outfall scour protection, and small outfall scour protection materials are from the same source and are the same materials.  The 
degradation and LA Abrasion test results for the slope armor material also applies to the slope cap, large outfall scour protection, and small outfall 
scour protection materials. Specific gravity results are for the two samples taken. 



  

Physical Characterization of Materials Head of Thea Foss 
(Lehigh Northwest Materials) Remediation 

TABLE 6 HABITAT MIX 

Section Paragraph 
Performed 

by: Submittal Requirement 
Satisfies 

Req. 
2315 

Y 
N 
Y 
Y 
Y 

Y 

Y 

1.2 B & Thurber Grain Size Distribution (ASTM D422-63 w/o hydrometer, or ASTM C 136 & ASTM C 117) 
2.7 A Engineering Gradation Gradation 

Ltd. Sieve Size Percent Passing Sieve Size Percent Passing 
2 inch 100 & 100 2 inch 100 

1-1/2 inch 97 & 100 U.S. No. 4 80-95 
3/4 inch 68 & 69 U.S. No. 10 50-80 

U.S. No. 4 42 & 37 U.S. No. 40 30-50 
U.S. No. 200 3.7 & 3.4 U.S. No. 200 0-8 

2315 
1.2 I 

Thurber 
Engineering 

Ltd. 

Specific Gravity ASTM D 854 or ASTM C 127 and ASTM C 127 & ASTM C 128 
Apparent=2.91, 2.90; Bulk= 2.96, 2.95; 

SSD Bulk= 2.93, 2.92 (See note1) 
SG > 2.5 

L.A. Abrasion, 500 Rev., material retained on a 3/4" sieve, (AASHTO T-96 Grading B For Habitat Mix & 
Grading D for Slope Cap Material) 

13.7% Material Retained on 3/4" Sieve > 30% 

Degradation (WSDOT 113) 

Note2 
Degradation Factor >15 

Note1: Results of ASTM C 127 for two samples. ASTM C 128 results are per specifications and included in lab data. Note2: 
Results of degredation testing will be available on 22 October 2003. 



ATTACHMENT A -CHEMICAL TESTING LABORATORY DATA SHEETS 






Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

2 October 2003 

Terry Olmsted 
Dalton, Olmsted & Fuglevand, Inc. 
10827 NE 68thstreet, Suite B 
Kirkland, WA 98033-4400 

RE: Project: PAP-001-03 Head of Thea Foss Waterway 
ARI Job No. FV51 

Dear Terry: 

Please find enclosed the original chain of custody record and the final results for the 
samples from the project referenced above. 

Analytical Resources, Inc. (ARI) accepted four soil samples and one trip blank in good 
condition on September 15, 2003. There were no discrepancies between the COC and 
the sample containers labels. The samples were analyzed for total metals, volatiles, 
semivolatiles, pesticides, PCBs, metals and general chemistry parameters as requested. 

There were no complications with these analyses. 

A copy of these reports and all raw data will be kept on file with ARI. Should you have any 
questions or problems, please feel free to contact me at any time. 

Sincerely, 

ANALYTICAL RESOURCES, INC. 

ark ~ a r r i s  
Project Manager 
2061695-6210 
rnark@arilabs.com 

Enclosures 

cc: file FV51 

461 1 South 134th Place, Suite 100 @ Tukwila WA 98168 206-695-6200 * 206-695-6201 fax 
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Analytical Resources, ~ncorporated 
Analytical Chemists and Consultants 

ORGANIC COMPOUND 
DATA REPORTING QUALIFIERS 

U lndicates the compound was undetected at the reported 
concentration. (Sameas ND). 

J Indicatesan estimated concentration when the value is less than 
the calculated reporting limit. 

D lndicates the surrogate/spike(s)was not detected, due to 
dilution of extract. 

NR lndicates the surrogate recovery cannot be reported due to 
matrix interference. 

E Indicates a value above the linear range of the detector. 
Sample dilution required. 

S Indicates no value reported due to saturation of the detector. 
Sample dilution required. 

NA Indicatescompound not analyzed for. 

M lndicates an estimated value of analyte found and confirmed by 
analyst but with low spectral match. 

B Indicates possible/probable blank contamination. Flagged 
when the analyte is detected in the blank as well as the 
sample. 

Y Indicatesraised reporting limit due to background interference or 
to activity on the instrument. Compound is still not detected at or 
above the raised level. 

C lndicates a probable hit that cannot be confirmed due to matrix 
interference (GC). 

P Indicates a high RPD for dual column GC analyses without obvious 
interference. 

461 1 South 134th Place, Suite 100 * Tukwila WA 98168 * 206-695-6200 206-695-6201 fax 



RESOURCES 
ORGANICS ANALYSIS DATA SHEET INCORPORATED 

atiles by Purge & Trap GC/MS Sample ID: MB-091603 
e 1 of 2 METHOD BLANK 

Lab Sample ID: MB-091603 QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12545 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release ~ u t h o r i z e d 4  Date Sampled: NA 
Reported: 09/24/03 'Y- Date -Received: NA 

Instrument/Analyst: FINN~/JA Sample Amount: 5.00 g 

Date Analyzed: 09/16/03 12:19 Percent Moisture: NA 


CAS Number Analyte 


Chloromethane 

Bromomethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1,l-Dichloroethene 

1, 1-Dichloroethane 

trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

l,l,l-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

~romodichloromethane 

1,2 -Dichloropropane 

cis-1,3-Dichloropropene 

Trichloroethene 

Dibromochloromethane 

Ill,2 r rich lo roe thane 

Benzene 

trans-1,3-Dichloropropene 

2-~hloroethylvinylether 

Bromof orm 

4-Methyl-2-Pentanone (MIBK) 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 

Trichlorofluoromethane 

1,1,2-Trichloro-1,2,2-trif1uoroethane 

m,p-Xylene 

o-Xylene 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Acrolein 

Methyl Iodide 

Bromoethane 

Acrylonitrile 

1, 1-Dichloropropene 

Dibromomethane 

1,1,1,2-Tet rachloroethane 

1,2-Dibromo-3-chloropropane 


FORM I 




ORGANICS ANALYSIS DATA SHEET INCORPORATED 
',stiles by Purge & Trap GC/MS Sample ID: MB-091603 
~e 2 of 2 METHOD BLANK 

Lab Sample ID: MB-091603 QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12545 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Date Analyzed: 09/16/03 12:19 

CAS Number Analyte 


1,2,3-Trichloropropane 

trans-1,4-Dichloro-2-butene 

1,3,5-Trimethylbenzene 

1,2,4-Trimethylbenzene 

Hexachlorobutadiene 

Ethylene Dibromi.de 

Bromochloromethane 

2,2 -Dichloropropane 

1,3-Dichloropropane 

Isopropylbenzene 

n-Propylbenzene 

Bromobenzene 

2-Chlorotoluene 

4-Chlorotoluene 

tert-Butylbenzene 

sec-Butylbenzene 

4-Isopropyltoluene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

1,2,3-Trichlorobenzene 


Volatile Surrogate Recovery 


d4-1,2-Dichloroethane 100% 

d8-Toluene 100% 

Bromofluorobenzene 101% 

d4-1,2-Dichlorobenzene 103% 


FORM I 




RESOURCES 
ORGANICS ANALYSIS DATA SHEET INCORPORATED 

atiles by Purge & Trap GC/MS Sample ID: MB-091903 
t,ge 1 of 2 METHOD BLANIC 

Lab Sample ID: MB-091903 QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12541 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Date Sampled: NA 
Reported: 09/24/03 Date Received: NA 

~nstrument/~nalyst:FINN~/JA Sample Amount: 5.00 g 
Date Analyzed: 09/19/03 12:05 Percent 'Moisture : NA 

CAS Number Analyte 

Chloromethane 
Bromomethane 
Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1, 1-Dichloroethene 

1,l-Dichloroethane 

trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

l,l,l-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Bromodichloromethane 

1,2 -Dichloropropane 

cis-1,3-Dichloropropene 

Trichloroethene 

Dibromochloromethane 

1,1,2-Trichloroethane 

Benzene 

trans-1,3-Dichloropropene 

2-Chloroethylvinylether 

Bromof orm 

4-Methyl-2-Pentanone (MIBK) 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 

Trichlorofluoromethane 

1,1,2-Trichlor0-1,2~2-trifluoroethane 

m,p-Xylene 

o-Xylene 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

~crolein 

Methyl Iodide 

Bromoethane 

cryl lo nit rile 
1, 1-Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
' atiles by Purge & Trap GC/MS Sample ID: MB-091903 

je 2 of 2 METHOD BLANK 

Lab Sample ID: MB-091903 QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12541 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Date Analyzed: 09/19/03 12:05 

CAS Number Analyte 

1,2,3-Trichloropropane 

trans-1,4-Dichloro-2-butene 

1,3,5-Trimethylbenzene 

1,2,4-Trimethylbenzene 

Hexachlorobutadiene 

Ethylene Dibromide 

Bromochloromethane 

2,2-~ichloropropane 

1,3-Dichloropropane 

Isopropylbenzene 

n-Propylbenzene 

Bromobenzene 

2-Chlorotoluene 

4-Chlorotoluene 

tert-Butylbenzene 

sec-Butylbenzene 

4-Isopropyltoluene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

1,2,3-Trichlorobenzene 


Volatile Surrogate Recovery 


d4-1,2-Dichloroethane 101% 

d8-Toluene 96.0% 

Bromofluorobenzene 102% 

d4-1,2-Dichlorobenzene 104% 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
'-atiles by Purge & Trap GC/MS Sample ID: MB-092203 
je 1 of 2 METHOD BLANK 

Lab Sample ID: MB-092203 QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12544 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Authorized fly Date Sampled: NA 
Reported: 09/24/03 Date Received: NA 

~nstrument/~nalyst: Sample Amount: 5.00 g
FINNI/JA 

Date Analyzed: 09/22/03 13:28 Percent Moisture: NA 


CAS Number Analyte 


Chloromethane 

Bromomethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disul£i.de 

l,l-Dichloroethene 

1, 1-Dichloroethane 

trans-1,2-~ichloroethene 

cis-1,2-Dichloroethene 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

1, 1, 1-Trichloroethane 

Carbon ~etrachloride 

Vinyl Acetate 

~romodichloromethane 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

Trichloroethene 

Dibromochloromethane 

1,1,2-Trichloroethane 

Benzene 

trans-1,3-Dichloropropene 

2-Chloroethylvinylether 

Bromof orm 

4-Methyl-2-Pentanone (MIBK) 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 

Trichlorofluoromethane 

1,1,2-Trichlor0-1,2,2-trif1uoroethane 

m, p-Xylene 

o-Xylene 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Acrolein 

Methyl Iodide 

Bromoethane 

cryl lo nit rile 
1,1 -Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-Dibromo-3-chloropropane 

FORM I 




RESOURCES 
ORGANICS ANALYSIS DATA SHEET INCORPORATED 

"atiles by Purge & Trap GC/MS Sample ID: MB-092203 
.. .je 2 of 2 METHOD BLANK 

Lab Sample ID: MB-092203 QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12544 project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Date Analyzed: 09/22/03 13:28 

CAS Number Analyte 

1,2,3-Trichloropropane 

trans-1,4-Dichloro-2-butene 

1,3,5-Trimethylbenzene 

1,2,4-Trimethylbenzene 

Hexachlorobutadiene 

Ethylene Dibromide 

Bromochloromethane 

2,2-Dichloropropane 

1,3 -Dichloropropane 

Isopropylbenzene 

n-Propylbenzene 

Bromobenzene 

2-Chlorotoluene 

4-Chlorotoluene 

tert-Butylbenzene 

sec-Butylbenzene 

4-Isopropyltoluene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

1,2,3-Trichlorobenzene 


Volatile Surrogate Recovery 


d4-1,2-Dichloroethane 102% 

d8-Toluene 102% 

Brornofluorobenzene 93.3% 

d4-1,2-Dichlorobenzene 106% 


FORM I 




RESOURCES 
ORGAN CS ANALYSIS DATA SHEET INCORPORATED 

?stiles by Purge & Trap GC/MS Sample ID: WC-S1 
3e 1 of 2 SAMPLE 

Lab Sample ID: FV5lA QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12541 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Authorized Date Sampled: 09/10/03 
Reported: 09/24/03 Date Received: 09/15/03 

Instrument/Analyst: FINN~/JA Sample Amount: 4.72 g-dry-wt 
Date Analyzed: 09/19/03 17:07 Percent Moisture: 10.0% 

CAS Number Analyte 

Chloromethane 
Bromomethane 
Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1, 1-Dichloroethene 

1,l-Dichloroethane 

trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

l,l,l-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Bromodichloromethane 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

Trichloroethene 

Dibromochloromethane 

1,1,2-Trichloroethane 

Benzene 

trans-1,3-Dichloropropene 

2-Chloroethylvinylether 

Bromof orm 

4-Methyl-2-Pentanone (MIBK) 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 

Trichlorofluoromethane 

1,1,2-Trichloro-1,2,2-trif1uoroethane 

m, p-Xylene 

o-Xylene 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Acrolein 

Methyl Iodide 

Bromoethane 

cryl lo nit rile 
1, 1-Dichloropropene 
Dibrornomethane 
1,1,1,2-~etrachloroethane 
1,2-Dibromo-3-chloropropane 

FORM I 




RESOURCES 
ORGANICS ANALYSIS DATA SHEET INCORPORATED 

'atiles by Purge & Trap GC/MS Sample ID: WC-S1 
. je 2 of 2 SAMPLE 

Lab Sample ID: FVSlA QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12541 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Date Analyzed: 09/19/03 17:07 

CAS Number Analyte 

1,2,3-Trichloropropane 

trans-1,4-Dichloro-2-butene 

1,3,5-Trimethylbenzene 

1,2,4-Trimethylbenzene 

Hexachlorobutadiene 

Ethylene Dibromide 

Bromochloromethane 

2,2-Dichloropropane 

1,3 -Dichloropropane 

Isopropylbenzene 

n-Propylbenzene 

Bromobenzene 

2-Chlorotoluene 

4-Chlorotoluene 

tert-Butylbenzene 

sec-Butylbenzene 

4-Isopropyltoluene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

1,2,3-Trichlorobenzene 


Volatile Surrogate Recovery 


d4-1,2-Dichloroethane 104% 

d8-Toluene 94.6% 

Bromofluorobenzene 94.8% 

d4-1,2-Dichlorobenzene 97.1% 


FORM I 




RESOURCES@
ORGANICS ANALYSIS DATA SHEET 

latiles by Purge & Trap GC/MS Sample ID: WC-S2 
--ge 1 of 2 SAMPLE 

Lab Sample ID: FV51B QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12542 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Authorizedfl Date Sampled: 09/10/03 
Reported: 09/24/03 Date Received: 09/15/03 

~nstrument/Analyst: FINN~/JA Sample Amount: 4.94 g-dry-wt 

Date Analyzed: 09/22/03 13:55 Percent Moisture: 4.3% 


CAS Number Analyte 


Chloromethane 

Bromomethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1,l-Dichloroethene 

1,l-Dichloroethane 

trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

1, 1, 1-Trichloroethane 

Carbon ~etrachloride 

Vinyl Acetate 

Bromodichloromethane 

1,2 -Dichloropropane 

cis-1,3-Dichloropropene 

Trichloroethene 

Dibromochloromethane 

1,1,2-Trichloroethane 

Benzene 

trans-1,3-Dichloropropene 

2-Chloroethylvinylether 

Bromof orm 

4-Methyl -2 -Pentanone (MIBK) 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 

Trichlorofluoromethane 

1,1,2-Trichlor0-1,2~2-trifluoroethane 

m,p-Xylene 

o-Xylene 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Acrolein 

Methyl ~odide 

Bromoethane 

cryl lo nit rile 
1,1-Dichloropropene 
Dibromomethane 
1,1,1,2-~etrachloroethane 

FORM I 




ORGANICS ANALYSIS DATA SHEET 
latiles by Purge & Trap GC/MS 
ge 2 of 2 

Lab Sample ID: FV5lB 

LIMS ID: 03-12542 

Matrix: Soil 

Date Analyzed: 09/22/03 13:55 


CAS Number Analyte 


INCORPORATED 
sample ID: WC-S2 


SAMPLE 


QC Report No: FV51-Dalton, Olmsted & Fuglevand 
Project: Head of Thea Foss Waterway 

PAP-001-03 

1,2,3-Trichloropropane 

trans-1,4-Dichloro-2-butene 

1,3,5-Trimethylbenzene 

1,2,4-Trimethylbenzene 

~exachlorobutadiene 

Ethylene Dibromide 

Bromochloromethane 

2,2-Dichloropropane 

1,3 -Dichloropropane 

Isopropylbenzene 

n-Propylbenzene 

Bromobenzene 

2-Chlorotoluene 

4-Chlorotoluene 

tert-Butylbenzene 

sec-Butylbenzene 

4-Isopropyltoluene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

1,2,3-Trichlorobenzene 


Volatile Surrogate Recovery 


d4-1,2-Dichloroethane 98.7% 

d8-Toluene 95.6% 

Bromofluorobenzene 82.3% 

d4-1,2-~ichlorobenzene 102% 


FORM I 




RESOURCES 
ORGANICS ANALYSIS DATA SHEET INCORPORATED 

latiles by Purge & Trap GC/MS Sample ID: SC-S1 

.ge l o £  2 SAMPLE 

Lab Sample ID: FV51C QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12543 Project: Head of Thea Foss Waterway 

Matrix: Soil PAP-001-03 

Data Release ~uthorized Date Sampled: 09/10/03 
:(fl
Reported: 09/24/03 Date Received: 09/15/03 


Instrument/Analyst: FINNl/JA Sample Amount: 4.61 g-dry-wt 

Date Analyzed: 09/22/03 14:22 Percent Moisture: 8.2% 


CAS Number Analyte 


Chloromethane 

Bromomethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disu1fi.de 

1,l-~ichloroethene 

1,l-Dichloroethane 

trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

l,l,l-Trichloroethane 

Carbon ~etrachloride 

Vinyl Acetate 

~ro~odichloromethane 

1,2-~ichloropropane 

cis-1,3-Dichloropropene 

Trichloroethene 

Dibromochloromethane 

1,1,2-Trichloroethane 

Benzene 

trans-1,3-Dichloropropene 

2-Chloroethylvinylecher 

Bromof orm 

4-Methyl-2-Pentanone (MIBK) 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-~etrachloroethane 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 

Trichlorofluoromethane 

1,1,2-Trichlor0-1,2~2-trifluoroethane 


Acrolein 

Methyl Iodide 

Bromoethane 


Dibromomethane 

1,1,1,2-Tetrachloroethane 

1,2-Dibromo-3-chloropropane 


FORM I 




ORGANICS ANALYSIS DATA SHEET 
-latiles by Purge & Trap GC/MS 
.ge 2 of 2 

Lab Sample ID: FV5lC 

LIMS ID: 03-12543 

Matrix: Soil 

Date Analyzed: 09/22/03 14:22 


CAS Number Analyte 


Sample ID: SC-S1 

SAMPLE 


QC Report No: FV51-Dalton, Olmsted & Fuglevand 
Project: Head of Thea Foss Waterway 

PAP-001-03 

1,2,3-Trichloropropane 

trans-1,4-Dichloro-2-butene 

1,3,5-Trimethylbenzene 

1,2,4-Trimethylbenzene 

~exachlorobutadiene 

Ethylene Dibromide 

Bromochloromethane 

2,2-Dichloropropane 

1,3 -Dichloropropane 

Isopropylbenzene 

n-Propylbenzene 

Bromobenzene 

2-Chlorotoluene 

4-Chlorotoluene 

tert-Butylbenzene 

sec-Butylbenzene 

4-Isopropyltoluene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

1,2,3-Trichlorobenzene 


Volatile Surrogate Recovery 


d4-1,2-Dichloroethane 104% 

d8-Toluene 96.3% 

Bromofluorobenzene 85.18 

d4-1,2-Dichlorobenzene 99.3% 


FORM I 




RESOURCES 
ORGANICS ANALYSIS DATA SHEET INCORPORATED 

latiles by Purge & Trap GC/MS Sample ID: SC-S2 

.ge 1 of 2 SAMPLE 

Lab Sample ID: FV51D QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12544 Project: Head of Thea Foss Waterway 

Matrix: Soil PAP-001-03 

Data Release ~uthorized& Date Sampled: 09/10/03 

Reported: 09/24/03 Date Received: 09/15/03 


~nstrument/~nalyst:FINN~/JA Sample Amount: 5.01 g-dry-wt 

Date Analyzed: 09/22/03 14:48 Percent Moisture: 3.2% 


CAS Number Analyte 


Chloromethane 

Bromomethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1, 1-Dichloroethene 

1,l-Dichloroethane 

trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

l,l,l-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Bromodichloromethane 

1,2 -Dichloropropane 

cis-1,3-Dichloropropene 

Trichloroethene 

Dibromochloromethane 

1,1,2-Trichloroethane 

Benzene 

trans-1,3-Dichloropropene 

2-Chloroethylvinylether 

Bromof orm 

4 -Methyl -2 -Pentanone (MIBK) 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 

Trichlorofluoromethane 

1,1,2-Trichlor0-1,2~2-trifluoroethane 


Acrolein 

Methyl Iodide 

Bromoethane 

Acrylonitrile 

1, 1 -Dichloropropene 

Dibromomethane 

1,1,1,2-Tetrachloroethane 

1,2-Dibromo-3-chloropropane 


FORM I 




RESOURCES 
ORGANICS ANALYSIS DATA SHEET INCORPORATED 

'atiles by Purge & Trap GC/MS Sample ID: SC-S2 

- je 2 of 2 SAMPLE 

Lab Sample ID: FV51D QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12544 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Date Analyzed: 09/22/03 14:48 

CAS Number Analyte 

1,2,3-Trichloropropane 

trans-1,4-Dichloro-2-butene 

1,3,5-Trimethylbenzene 

1,2,4-Trimethylbenzene 

~exachlorobutadiene 

Ethylene Dibromide 

Bromochloromethane 

2,2 -Dichloropropane 

1,3-Dichloropropane 

Isopropylbenzene 

n-Propylbenzene 

Bromobenzene 

2-Chlorotoluene 

4-Chlorotoluene 

tert-Butylbenzene 

sec-Butylbenzene 

4-Isopropyltoluene 

n-Butylbenzene 

1,2,4-~richlorobenzene 

Naphthalene 

1,2,3-Trichlorobenzene 


Volatile Surrogate Recovery 


d4-1,2-Dichloroethane 102% 

d8-Toluene 88.9% 

Brornofluorobenzene 87.1% 

d4-1,2-Dichlorobenzene 101% 


FORM I 




RESOURCES 
ORGANICS ANALYSIS DATA SHEET INCORPORATED 

latiles by Purge & Trap GC/MS sample ID: SC-S2 

--ge l o £  2 MATRIX SPIKE 

Lab Sample ID: FV51D QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12544 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Authorized- 
Reported: 09/24/03 # Date Sampled: 09/10/03 

Date Received: 09/15/03 

~nstrument/Analyst: FINN~/JA Sample Amount: 4.78 g-dry-wt 
Date Analyzed: 09/22/03 15:15 Percent Moisture: 3.2% 

CAS Number Analyte 

Chloromethane 
Bromomethane 
Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1,l-Dichloroethene 

1,l-Dichloroethane 

trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

l,l,l-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Bromodichloromethane 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

Trichloroethene 

~ibromochloromethane 

1,1,2-Trichloroethane 

Benzene 

trans-1,3-Dichloropropene 

2-Chloroethylvinylether 

Bromof orm 

4-Methyl-2-Pentanone (MIBK) 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 

Trichlorofluoromethane 

1,1,2-Trichloro-1,2,2-trif1uoroethane 

m,p-Xylene 

o-Xylene 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Acrolein 

Methyl ~odide 

Bromoethane 

Acrylonitrile 

1,l-Dichloropropene 

Dibromome thane 

1,1,1,2-~etrachloroethane 

1,2 -Dibromo-3 -chloropropane 


FORM I 




RESOURCES 
ORGANICS ANALYSIS DATA SHEET INCORPORATED 

latiles by Purge & Trap GC/MS Sample ID: SC-S2 
- -ge 2 of 2 MATRIX SPIKE 

Lab Sample ID: FV51D QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12544 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Date Analyzed: 09/22/03 15:15 

CAS Number Analyte 

1,2,3-Trichloropropane 

trans-1,4-Dichloro-2-butene 

1,3,5-Trimethylbenzene 

1,2,4-Trimethylbenzene 

Hexachlorobutadiene 

Ethylene Dibromide 

Bromochloromethane 

2,2-Dichloropropane 

1,3-Dichloropropane 

Isopropylbenzene 

n-Propylbenzene 

Bromobenzene 

2-Chlorotoluene 

4-Chlorotoluene 

tert-Butylbenzene 

sec-Butylbenzene 

4-Isopropyltoluene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

1,2,3-Trichlorobenzene 


volatile Surrogate Recovery 


d4-1,2-Dichloroethane 106% 

d8-Toluene 97.8% 

Bromofluorobenzene 87.4% 

d4-1,2-Dichlorobenzene 95.4% 


FORM I 




RESOURCES 
ORGANICS ANALYSIS DATA SHEET INCORPORATED 

latiles by Purge & Trap GC/MS Sample ID: SC-S2 
e 1 of 2 MATRIX SPIKE DUPLICATE 

Lab Sample ID: FV51D QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12544 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release ~uthorized Date Sampled: 09/10/03 4 
Reported: 09/24/03 Date Received: 09/15/03 


~nstrument/~nalyst:FINN~/JA Sample Amount: 4.99 g-dry-wt 

Date Analyzed: 09/22/03 15:42 Percent Moisture: 3.2% 


CAS Number Analyte 


Chloromethane 

Bromomethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1,l-Dichloroethene 

1,l-Dichloroethane 

trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

1, 1, 1-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Bromodichloromethane 

1,2 -Dichloropropane 

cis-1,3-Dichloropropene 

Trichloroethene 

Dibrornochloromethane 

1,1,2-Trichloroethane 

Benzene 

trans-1,3-Dichloropropene 

2-Chloroethylvinylether 

Bromof orm 

4-Methyl-2-Pentanone (MIBK) 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 

~richlorofluoromethane 

1,1,2-Trichloro-1,2,2-trif1uoroethane 

m, p-Xylene 

o-Xylene 

1,2 -Dichlorobenzene 

1,3-Dichlorobenzene 
1,4-~ichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1, 1 -Dichloropropene 
Dibromomethane 
1,1,1,2-Tetrachloroethane 
1,2-~ibromo-3-chloropropane 

FORM I 




ORGANICS ANALYSIS DATA SHEET 
',stiles by Purge & Trap GC/MS 

,.je 2 o f  2 


Lab Sample ID: FV5lD 

LIMS ID: 03-12544 

Matrix: Soil 

Date Analyzed: 09/22/03 15:42 


CAS Number Analyte 


RESOURCES 
INCORPORATED 

Sample ID: SC-S2 

MATRIX SPIKE DUPLICATE 


QC Report No: FV51-Dalton, Olmsted & Fuglevand 
Project: Head of Thea Foss Waterway 

PAP-001-03 

1,2,3-Trichloropropane 

trans-1,4-Dichloro-2-butene 

1,3,5-Trimethylbenzene 

1,2,4-Trimethylbenzene 

~exachlorobutadiene 

Ethylene Dibromide 

Bromochloromethane 

2,2 -Dichloropropane 

1,3-Dichloropropane 

Isopropylbenzene 

n-Propylbenzene 

Bromobenzene 

2-Chlorotoluene 

4-Chlorotoluene 

tert-Butylbenzene 

sec-Butylbenzene 

4-Isopropyltoluene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

1,2,3-Trichlorobenzene 


volatile Surrogate Recovery 


d4-1,2-Dichloroethane 102% 

d8-Toluene 97.0% 

Bromofluorobenzene 86.3% 

d4-1,2-Dichlorobenzene 95.4% 


FORM I 




ORGANICS ANALYSIS DATA SHEET INCORPORATED 
'.stiles by P u r g e  & T r a p  GC/MS S a m p l e  I D :  S C - S 2  

- .je 1 of 2 MS/MSD 

Lab Sample ID: FV51D QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12544 project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release ~uthorized Date Sampled: 09/10/03 fl 

Reported: 09/24/03 Date Received: 09/15/03 


Instrument/Analyst MS: FINNl/JA Sample Amount MS: 4.78 g-dry-wt 

MSD: FINNl/JA MSD: 4.99 g-dry-wt 


Date Analyzed MS: 09/22/03 15:15 Moisture: 3.2% 

MSD: 09/22/03 15:42 


Spike MS Spike MSD 

Analyte Sample MS Added-MS Recovery MSD Added-MSD Recovery RPD 


Chloromethane < 1.0 51.2 
Bromome thane < 1.0 46.4 
Vinyl Chloride < 1.0 52.0 
Chloroethane < 1.0 54.8 
Methylene Chloride c 2.0 52.4 
Acetone c 5.0 265 
Carbon Disulfide < 1.0 39.4 
1,l-Dichloroethene < 1.0 47.3 
1,l-Dichloroethane c 1.0 50.6 
trans-1,2-Dichloroethene < 1.0 47.3 
cis-1,2-Dichloroethene c 1.0 49.3 
Chloroform < 1.0 50.6 
1,2-Dichloroethane c 1.0 52.6 
?ut anone c 5.0 275 
,,1 -Trichloroethane c 1.0 48.8 

Carbon Tetrachloride < 1.0 45.4 
Vinyl Acetate c 5.0 < 5.2 
Bromodichloromethane c 1.0 48.8 
1,2-Dichloropropane c 1.0 52.0 
cis-1,3-Dichloropropene c 1.0 42.7 
Trichloroethene < 1.0 47.7 
Dibromochloromethane < 1.0 47.0 
1,1,2-Trichloroethane < 1.0 48.7 
Benzene < 1.0 49.1 
trans-1,3-Dichloropropene c 1.0 42.8 
2-Chloroethylvinylether < 5.0 38.3 
Bromof orm < 1.0 51.7 
4-Methyl-2-Pentanone (MIBK) < 5.0 264 
2-Hexanone c 5.0 252 
Tetrachloroethene c 1 0  42.2 
1,1,2,2-Tetrachloroethane < 1.0 52.0 
Toluene c 1.0 47.6 
Chlorobenzene < 1.0 43.2 
Ethylbenzene < 1.0 42.9 
Styrene < 1.0 34.4 
Trichlorofluoromethane < 1.0 51.0 
1,1,2-Trichloro-1,2,2-trifl~ 2 . 0  47.3 
m,p-Xylene c 1.0 83.7 
0-Xylene < 1.0 40.7 
1,2-Dichlorobenzene < 1.0 31.8 
1,3-Dichlorobenzene < 1.0 36.0 
1,4-Dichlorobenzene c 1.0 34.5 
Acrolein < 49.9 < 52.3 
Methyl Iodide < 1.0 40.0 
Rromoethane < 2.0 49.2 

rylonitrile < 5.0 48.6 
,,l-Dichloropropene < 1.0 45.8 
Dibromomethane < 1.0 49.8 

FORM I11 




ORGANICS ANALYSIS DATA SHEET INCORPORATED 
".stiles by Purge & T r a p  GC/MS S a m p l e  I D :  S C - S 2  
e 2 of 2 MS/MSD 

Lab Sample ID: FV51D QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12544 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Date Analyzed MS: 09/22/03 15:15 

MSD: 09/22/03 15:42 


Spike MS Spike MSD 

Analyte Sample MS Added-MS Recovery MSD Added-MSD Recovery RPD 


1,1,1,2-Tetrachloroethane < l . O  
1,2-Dibromo-3-chloropropane < 5.0 
1,2,3-Trichloropropane < 2.0 
trans-1,4-Dichloro-2-butene < 5.0 
1,3,5-Trimethylbenzene < 1.0 
1,2,4-Trimethylbenzene < 1.0 
Hexachlorobutadiene < 5.0 
Ethylene Dibromide < 1.0 
Bromochloromethane < 1.0 
2,2-Dichloropropane < 1.0 
1,3-Dichloropropane < 1.0 
Isopropylbenzene < 1.0 
n-Propylbenzene < 1.0 
Bromobenzene < 1.0 
2-Chlorotoluene < 1.0 
4-Chlorotoluene < 1.0 
tert-Butylbenzene < 1.0 
sec-Butylbenzene < 1.0 
" - Isopropyltoluene < 1.0 

:utylbenzene c 1.0 
i,2,4-Trichlorobenzene < 5.0 
Naphthalene < 5.0 
1,2,3-Trichlorobenzene < 5.0 

Results reported in pg/kg 

NA-No recovery due to high concentration of analyte in original sample, or 


calculated negative recovery, or undetected spike. 

RPD calculated using sample concentrations per SW846. 


FORM I11 



RESOURCES 
.GANICS ANALYSIS DATA SHEET INCORPORATED 
'.stiles by Purge & Trap GC/MS sample ID: TRIP BLANK 

e 1 of 2 SAMPLE 

Lab Sample ID: FV51E QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12545 Project: Head of Thea Foss Waterway 
Matrix: Water PAP-001-03 
Data Release Authorized Date Sampled: 
Reported: 09/24/03 Date Received: 09/15/03 

~nstrument/Analyst: FINNl/JA Sample Amount: 5.00 mL 

Date Analyzed: 09/16/03 14:30 


CAS Number Analyte 


Chloromethane 

Bromomethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1,l-Dichloroethene 

1, 1-Dichloroethane 

trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

l,l,l-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Bromodichloromethane 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

Trichloroethene 

Dibromochloromethane 

1,1,2-Trichloroethane 

Benzene 

trans-1,3-Dichloropropene 

2-Chloroethylvinylether 

Bromof orm 

4-Methyl-2 -Pentanone (MIBK) 

2-Hexanone 

Tetrachloroethene 

1,1, 2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 

Trichlorofluoromethane 

1,1,2-Trichlor0-1,2~2-trifluoroethane 

m, p-Xylene 

o-Xylene 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4 -Dichlorobenzene 

Acrolein 

Methyl Iodide 

Bromoethane 

cryl lo nit rile 

1, 1-Dichloropropene 

Dibromomethane 

1,1,1,2-Tetrachloroethane 

1,2-Dibromo-3-chloropropane 


FORM I 




RESOURCES 
ORGANICS ANALYSIS DATA SHEET INCORPORATED 

latiles by Purge & Trap GC/MS Sample ID: TRIP BLANK 

- ,ge 2 of 2 SAMPLE 

Lab Sample ID: FV51E QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12545 Project: Head of Thea Foss Waterway 
Matrix: Water PAP-001-03 
Date Analyzed: 09/16/03 14:30 

CAS Number Analyte 

1,2,3-Trichloropropane 

trans-1,4-Dichloro-2-butene 

1,3,5- rim ethyl benzene 
1,2,4-Trimethylbenzene 
~exachlorobutadiene 
Ethylene Dibromide 
Bromochloromethane 
2,2 -Dichloropropane 
1,3 -Dichloropropane 
Isopropylbenzene 
n-Propylbenzene 
Bromobenzene 
2-Chlorotoluene 
4-Chlorotoluene 
tert-Butylbenzene 
sec-Butylbenzene 
4- Isopropyltoluene 
n-Butylbenzene 
1,2,4-Trichlorobenzene 

Naphthalene 

1,2,3-Trichlorobenzene 


Volatile Surrogate Recovery 


d4-1,2-Dichloroethane 106% 
d8-Toluene 100% 
Bromofluorobenzene 104% 
d4-1,2 -Dichlorobenzene 101% 

FORM I 




RESOURCES 
ORGANICS ANALYSIS DATA SHEET INCORPORATED 

latiles by Purge & Trap GC/MS sample ID: LCS-091603 

.ge 1 of 2 LCS/LCSD 

Lab Sample ID: LCS-091603 QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12545 Project: Head of Thea Foss Waterway 
Matrix: Water PAP-001-03 
Data Release ~uthorized@ Date Sampled: NA 
Reported: 09/24/03 Date Received: NA 

~nstrument/~nalyst:FINN~/JA Sample Amount: 5.00 g 
LCSD: FINNl/JA LCSD: 5.00 g 

Date Analyzed: 09/16/03 11:18 
LCSD: 09/16/03 13 :06 

Spike LCS Spike LCSD 
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD 

Chloromethane 
Bromome t hane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,l-Dichloroethene 
1,l-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
9u t anone 
1,l-Trichloroethane 

Carbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Eenzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromof orm 
4-Methyl-2-Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichloro-1,2,2-trifl 
m,p-Xylene 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Qromoethane 

rylonitrile 
,,I-Dichloropropene 
Dibroinomethane 

FORM I11 




RESOURCESANALYTICALQ
ORGANICS ANALYSIS DATA SHEET INCORPORATED 
>latiles by Purge & Trap GC/MS Sample ID: LCS-091603 
Age 2 of 2 LCS/LCSD 


Lab Sample ID: LCS-091603 QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12545 Project: Head of Thea Foss Waterway 
Matrix: Water PAP-001-03 
Date Analyzed: 09/16/03 11:18 

LCSD: 09/16/03 13:06 


Spike LCS Spike LCSD 

Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD 


1,1,1,2-Tetrachloroethane 48.9 

1,2-Dibromo-3-chloropropane48.6 

1,2,3-Trichloropropane 46.9 

trans-1,4-Dichloro-2-butene45.6 

1,3,5-Trimethylbenzene 46.9 

1,2,4-Trimethylbenzene 46.3 

Hexachlorobutadiene 37.6 

Ethylene Dibromide 51.7 

Bromochloromethane 49.4 

2,2-Dichloropropane 50.4 

1,3-Dichloropropane 50.6 

Isopropylbenzene 47.4 

n-Propylbenzene 46.8 

Bromobenzene 47.9 

2-Chlorotoluene 47.0 

4-Chlorotoluene 48.8 

tert-Butylbenzene 46.2 

sec-Butylbenzene 46.4 

~i-Isopropyltoluene 47.0 

Butylbenzene 46.8 


,,2,4-Trichlorobenzene 46.0 

Naphthalene 48.5 

1,2,3-Trichlorobenzene 49.0 


Results reported in pg/kg 

RPD calculated using sample concentrations per SW846. 


Volatile Surrogate Recovery 


LCS LCSD 
d4-1,2-Dichloroethane 101% 99.2% 

d8-Toluene 103% 101% 

Bromofluorobenzene 100% 100% 

d4-1,2-Dichlorobenzene 94.1% 100% 


FORM I11 




RESOURCES 
ORGANICS ANALYSIS DATA SHEET INCORPORATED 

!stiles by Purge & Trap GC/MS Sample ID: LCS-091903 
,,ge 1 of 2 LCS/LCSD 

Lab Sample ID: LCS-091903 QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12541 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release ~uthorized:& Date Sampled: NA 
Reported: 09/24/03 
 ,/// Date Received: NA 


Instrument/Analyst: FINNl/JA Sample Amount: 5.00 g 
LCSD: FINN~/JA LCSD: 5.00 g 

Date Analyzed: 09/19/03 11:04 
LCSD: 09/19/03 11:37 

Spike LCS Spike LCSD 
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD 

Chloromethane 47.0 
Bromome thane 52.0 
Vinyl Chloride 32.4 
Chloroethane 52.3 
Methylene Chloride 48.9 
Acetone 242 
Carbon Disulfide 48.1 
1,l-Dichloroethene 50.1 
1,l-Dichloroethane 50.1 
trans-1,2-Dichloroethene 49.3 
cis-1,2-Dichloroethene 51.9 
Chloroform 49.7 
1,2-Dichloroethane 50.0 
3utanone 240 
1,l-Trichloroethane 49.5 

Carbon Tetrachloride 48.9 
Vinyl Acetate 50.6 
Bromodichloromethane 49.2 
l,2-Dichloropropane 52.2 
cis-1,3-Dichloropropene 50.9 
Trichloroethene 50.1 
Dibromochloromethane 48.9 
1,1,2-Trichloroethane 50.1 
Benzene 48.8 
trans-1,3-Dichloropropene 49.9 
2-Chloroethylvinylether 50.7 
Bromoform 46.8 
4-Methyl-2-Pentanone(MIBK) 236 
2-Hexanone 231 
Tetrachloroethene 49.2 
1,1,2,2-Tetrachloroethane 46.8 
Toluene 50.0 
Chlorobenzene 48.8 
Ethylbenzene 49.0 
Styrene 51.4 
Trichlorofluoromethane 49.0 
1,1,2-Trichloro-1,2,2-trifl50.1 
m,p-Xylene 101 
o-Xylene 50.7 
1,2-Dichlorobenzene 48.1 
1,3-Dichlorobenzene 47.3 
1,4-Dichlorobenzene 47.8 
Acrolein 234 
Methyl Iodide 48.2 
qromoe t hane 50.2 

rylonitrile 47.5 
1,l-Dichloropropene 48.6 
Dibromomethane 53.5 

FORM I11 



RESOURCES 
ORGANICS ANALYSIS DATA SHEET INCORPORATED 
''-latiles by Purge & Trap GC/MS Sample ID: LCS-091903 

j e  2 of 2 LCS/LCSD 

Lab Sample ID: LCS-091903 QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12541 Project: Head of Thea Foss Waterway 
~ a t r i x :  Soil PAP-001-03 
Date Analyzed: 09/19/03 11:04 

LCSD: 09/19/03 11:37 


Spike LCS Spike LCSD 

Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD 


1,1,1,2-Tetrachloroethane 

1,2-Dibromo-3-chloropropane 

1,2,3-Trichloropropane 

trans-1,4-Dichloro-2-butene 

1,3,5-Trimethylbenzene 

1,2,4-Trimethylbenzene 

Hexachlorobutadiene 

Ethylene Dibromide 

Bromochloromethane 

2,2-Dichloropropane 

1,3-Dichloropropane 

Isopropylbenzene 

n-Propylbenzene 

Bromobenzene 

2-Chlorotoluene 

4-Chlorotoluene 

tert-Butylbenzene 

sec-Butylbenzene 

4-Isopropyltoluene 

sutylbenzene 

2,4-Trichlorobenzene 


Naphthalene 

1,2,3-Trichlorobenzene 


Results reported in ,ug/kg 

RPD calculated using sample concentrations per SW846. 


Volatile Surrogate Recovery 


LCS LCSD 

d4-1,2-Dichloroethane 101% 105% 

d8-Toluene 100% 99.9% 

Bromofluorobenzene 101% 101% 

d4-1,2-Dichlorobenzene 102% 99.8% 


FORM I11 




RESOURCES 
ORGANICS ANALYSIS DATA SHEET INCORPORATED 
"olatiles by Purge & Trap GC/MS Sample ID: LCS-092203 
ge 1 of 2 LCS/LCSD 

Lab Sample ID: LCS-092203 QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12544 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Authorized/# Date Sampled: NA 
Reported: 09/24/03 Date Received: NA 

Instrument/Analyst: FINN~/JA Sample Amount: 5.00 g 
LCSD: FINN~/JA LCSD: 5.00 g 

Date Analyzed: 09/22/03 11:56 
LCSD: 09/22/03 13:06 

Spike LCS Spike LCSD 
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disu1fi.de 
1,l-Dichloroethene 
1,l-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
?-Butanone 

1,l-Trichloroethane 
,drbon Tetrachloride 
Vinyl Acetate 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromof orm 
4 -Methyl-2 -Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluoromethane 
1,1,2-Trichloro-l12,2-trifl 
m,p-Xylene 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
,rylonitrile 
1-Dichloropropene 

Dibromomethane 

FORM I11 




RESOURCES 
ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Volatiles by Purge & Trap GC/MS sample ID: LCS-092203 

Page 2 of 2 LCS/LCSD 

Lab Sample ID: LCS-092203 QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12544 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Date Analyzed: 09/22/03 11:56 

LCSD: 09/22/03 13:06 


Spike LCS Spike LCSD 

Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD 


1,1,1,2-Tetrachloroethane 51.1 

1,2-Dibromo-3-chloropropane58.9 

1,2,3-Trichloropropane 58.5 

trans-1,4-Dichloro-2-butene55.5 

1,3,5-Trimethylbenzene 52.8 

1,2,4-Trimethylbenzene 53.0 

Hexachlorobutadiene 66.5 

Ethylene Dibromide 54.1 

Bromochloromethane 53.9 

2,2-Dichloropropane 53.8 

1,3-Dichloropropane 52.4 

Isopropylbenzene 52.0 

n-Propylbenzene 52.7 

Bromobenzene 52.5 

2-Chlorotoluene 51.0 

4-Chlorotoluene 52.5 

tert-Butylbenzene 52.9 

sec-Butylbenzene 52.8 

4-Isopropyltoluene 53.5 

n-Butylbenzene 53.4 

1,2,4-Trichlorobenzene 53.4 

Naphthalene 55.8 

1,2,3-Trichlorobenzene 53.6 


Results reported in pg/kg 

RPD calculated using sample concentrations per SW846. 


Volatile Surrogate Recovery 


LCS LCSD 

d4-1,2-Dichloroethane 98.1% 102% 

d8-Toluene 96.7% 98.6% 

Bromofluorobenzene 96.3% 96.9% 

d4-1,2-Dichlorobenzene 107% 103% 


FORM I11 




RESOURCES 
ORGANICS ANALYSIS DATA SHEET INCORPORA~D 
PSDDA Semivolatiles by GC/MS Sample ID: MB-091703 
" q e  1 o f 2  METHOD BLANK 

Lab Sample ID: MB-091703 QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12541 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Authorized: 'n\, Date Sampled: 09/10/03 
Reported: 09/22/03 Date Received: 09/15/03 

Date Extracted: 09/17/03 Sample Amount: 25.0 g 

Date Analyzed: 09/18/03 11:47 Final Extract Volume: 0.5 mL 

Instrument/Analyst: NT6/LJR Dilution Factor: 1.00 

GPC Cleanup: NO Percent Moisture: NA 


pH: NA 


CAS Number Analyte 


Phenol 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Benzyl Alcohol 

1,2-Dichlorobenzene 

2-Methylphenol 

4-Methylphenol 

Hexachloroethane 

2,4-Dimethylphenol 

Benzoic Acid 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

2-Methylnaphthalene 

Dimethylphthalate 

Acenaphthylene 

Acenaphthene 

Dibenzofuran 

Diethylphthalate 

Fluorene 

N-Nitrosodiphenylamine 

Hexachlorobenzene 

Pentachlorophenol 

Phenanthrene 

Anthracene 

Di-n-Butylphthalate 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

Benzo (a) anthracene 

bis(2-Ethylhexy1)phthalate 

Chrysene 

Di-n-Octyl phthalate 

Benzo(b)fluoranthene 

Benzo (k)fluoranthene 


FORM I 




RESOURCES 
ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Semivolatiles by GC/MS Sample ID: MB-091703 

-,e 2 of 2 METHOD BLANK 

Lab Sample ID: MB-091703 QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12541 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Date Analyzed: 09/18/03 11:47 

CAS Number Analyte 


50-32-8 Benzo (a) pyrene 

193-39-5 Indeno (l,2,3-cd) pyrene 

53-70-3 Dibenz(a,h)anthracene 

191-24-2 Benzo(g,h,i)perylene 


Semivolatile Surrogate Recovery 


FORM I 




RESOURCES 
ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Semivolatiles by GC/MS Sample ID: WC-S1 

ye 1 o f 2  SAMPLE 


Lab Sample ID: FV51A QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12541 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release ~uthorized: \\JL~ Date Sampled: 09/10/03 
Reported: 09/22/03 Date Received: 09/15/03 


Date Extracted: 09/17/03 Sample Amount: 26.0 g-dry-wt 

Date Analyzed: 09/18/03 12:54 Final Extract Volume: 0.5 mL 

Instrument/Analyst: NT6/LJR Dilution Factor: 1.00 

GPC Cleanup: NO Percent Moisture: 8.0% 


pH: 7.2 


CAS Number Analyte 


Phenol 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Benzyl Alcohol 

1,2-Dichlorobenzene 

2-Methylphenol 

4 -Met hylphenol 

Hexachloroethane 

2,4-Dimethylphenol 

Benzoic Acid 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

2-Methylnaphthalene 

Dimethylphthalate 

Acenaphthylene 

Acenaphthene 

Dibenzofuran 

Diethylphthalate 

Fluorene 

N-Nitrosodiphenylamine 

Hexachlorobenzene 

Pentachlorophenol 

Phenanthrene 

Anthracene 

Di-n-Butylphthalate 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

Benzo (a) anthracene 

bis(2-Ethylhexy1)phthalate 

Chrysene 

Di-n-Octyl phthalate 

Benzo (b) fluoranthene 

Benzo (k)f luoranthene 


FORM I 




ORGANICS ANALYSIS DATA SHEET INCORPORATEE 
PSDDA Semivolatiles by GC/MS Sample ID: WC-S1 
- 1. 2 0 f 2  SAMPLE 

Lab Sample ID: FV51A QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12541 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Date Analyzed: 09/18/03 12:54 

CAS Number Analyte pg/kg 


50-32-8 Benzo (a)pyrene 

193-39-5 Indeno (l,2,3-cd) pyrene 

53-70-3 Dibenz (a, h)anthracene 

191-24-2 Benzo (g,h, i) perylene 


Semivolatile Surrogate Recovery 


FORM I 




RESOURCESANAL-cAL @
ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Semivolatiles by GC/MS Sample ID: SC-S1 
F ? 1 o f 2  SAMPLE 

Lab Sample ID: FV5lC QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12543 Project: Head of Thea Foss Waterway 

Matrix: Soil PAP-001-03 

Data Release ~ u t h o r i z e d : h  Date Sampled: 09/10/03 

Reported: 09/22/03 Date Received: 09/15/03 


Date Extracted: 09/17/03 Sample Amount: 26.6 g-dry-wt 

Date Analyzed: 09/18/03 14:01 Final Extract Volume: 0.5 mL 

Instrument/Analyst: NT6/LJR Dilution Factor: 1.00 

GPC Cleanup: NO Percent Moisture: 7.7% 


pH: 7.2 


CAS Number Analyte 


Phenol 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Benzyl Alcohol 

1,2-Dichlorobenzene 

2-Methylphenol 

4-Methylphenol 

Hexachloroethane 

2,4-Dimethylphenol 

Benzoic Acid 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

2-Methylnaphthalene 

Dimethylphthalate 

Acenaphthylene 

Acenaphthene 

Dibenzofuran 

Diethylphthalate 

Fluorene 

N-Nitrosodiphenylamine 

Hexachlorobenzene 

Pentachlorophenol 

Phenanthrene 

Anthracene 

Di-n-Butylphthalate 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

Benzo (a) anthracene 

bis(2-Ethylhexy1)phthalate 

Chrysene 

Di-n-Octyl phthalate 

Benzo (b) fluoranthene 

Benzo (k)fluoranthene 


FORM I 




3 

RESOURCES 
ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Semivolatiles by GC/MS Sample ID: SC-S1 

2 o f 2  SAMPLE 

Lab Sample I D :  FV5lC QC Report  No: FV51-Dalton, Olmsted & Fuglevand 
LIMS I D :  03-12543 P r o j e c t :  Head of Thea Foss Waterway 
Mat r ix :  S o i l  PAP-001-03 
Date Analyzed: 09/18/03 1 4 : O l  

CAS Number Analyte 


50-32-8 Benzo ( a )  pyrene 

193-39-5 Indeno ( l , 2 ,  3-cd) pyrene 

53-70-3 Dibenz ( a ,  h )  an th r acene  

191-24-2 Benzo (g ,  h, i )pe ry l ene  


Semivolatile Surrogate Recovery 


FORM I 




RESOURCES 
ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Semivolatiles by GC/MS s-ple ID: WC-S2 
- e 1 of 2 SAMPLE 

Lab Sample ID: FV51B QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12542 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Authorized: %w Date Sampled: 09/10/03 
Reported: 09/22/03 Date Received: 09/15/03 

Date Extracted: 09/17/03 Sample Amount: 25.8 g-dry-wt 

Date Analyzed: 09/18/03 13:28 Final Extract Volume: 0.5 mL 

Instrument/Analyst: NT6/LJR Dilution Factor: 1.00 

GPC Cleanup: NO 


CAS Number 


Percent Moisture: 8.8% 

pH: 7.0 


Analyte 


Phenol 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Benzyl Alcohol 

1,2-Dichlorobenzene 

2-Methylphenol 

4-Methylphenol 

Hexachloroethane 

2,4-Dimethylphenol 

Benzoic Acid 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

2-Methylnaphthalene 

Dimethylphthalate 

Acenaphthylene 

Acenaphthene 

Dibenzof uran 

Diethylphthalate 

Fluorene 

N-Nitrosodiphenylamine 

Hexachlorobenzene 

Pentachlorophenol 

Phenanthrene 

Anthracene 

Di-n-Butylphthalate 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

Benzo (a) anthracene 

bis(2-Ethylhexy1)phthalate 

Chrysene 

Di-n-Octyl phthalate 

Benzo (b) fluoranthene 

Benzo (k)fluoranthene 


FORM I 




RESOURCES 
ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Semivolatiles by GC/MS Sample ID: WC-S2 
- e 2 o f  2 SAMPLE 

Lab Sample I D :  FV5lB QC Repor t  No: FV51-Dalton, Olmsted & Fuglevand 
LIMS I D :  03-12542 P r o j e c t :  Head o f  Thea Foss Waterway 
M a t r i x :  S o i l  PAP-001-03 
Date Analyzed:  09/18/03 13:28 

CAS Number Analyte 


50-32-8 Benzo ( a )  pyrene  

193-39-5 Indeno ( l , 2 ,  3-cd) pyrene  

53-70-3 Dibenz ( a ,  h )  a n t h r a c e n e  

191-24-2 Benzo ( g ,h ,  i )p e r y l e n e  


Semivolatile Surrogate Recovery 


FORM I 




RESOURCES 
ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA S e m i v o l a t i l e s  by GC/MS S a m p l e  I D :  SC-S2  
P- -e 1 of 2 SAMPLE 

Lab Sample ID: FV51D QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12544 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Authorized: (Ld3 Date Sampled: 09/10/03 
Reported: 09/22/03 Date Received: 09/15/03 

Date Extracted: 09/17/03 Sample Amount: 25.7 g-dry-wt 
Date Analyzed: 09/18/03 14:35 Final Extract Volume: 0.5 mL 
Instrument/Analyst: NT6/LJR Dilution Factor: 1.00 
GPC Cleanup: NO Percent Moisture: 9.8% 

pH: 6.4 

CAS N u m b e r  Analyte 

Phenol 
1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Benzyl Alcohol 

1,2-Dichlorobenzene 

2-Methylphenol 

4-Methylphenol 

Hexachloroethane 

2,4-Dimethylphenol 

Benzoic Acid 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

2-Methylnaphthalene 

Dimethylphthalate 

Acenaphthylene 

Acenaphthene 

Dibenzofuran 

Diethylphthalate 

Fluorene 

N-Nitrosodiphenylamine 

Hexachlorobenzene 

Pentachlorophenol 

Phenanthrene 

Anthracene 

Di-n-Butylphthalate 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

Benzo (a) anthracene 

bis(2-Ethylhexy1)phthalate 

Chrysene 

Di-n-Octyl phthalate 

Benzo (b) f luoranthene 

Benzo (k)fluoranthene 


FORM I 



RESOURCES 
ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA S e m i v o l a t i l e s  by  GC/MS Sample I D :  SC-S2 

SAMPLE: 

L a b  Sample I D :  FV51D 
LIMS ID: 03-12544 
Mat r ix :  S o i l  
Date Analyzed: 09/18/03 14:35 

QC Report  No: 
P r o j e c t :  

FV.51-Dalton, 
Head of Thea 
PAP-001-03 

Olmsted & Fuglevand 
Foss Waterway 

CAS Number Ana ly t e  pg/kg 

50-32-8 
193-39-5 
53-70-3 
191-24-2 

Benzo ( a )pyrene 
Indeno ( l , 2 , 3 - c d )  pyrene 
Dibenz ( a ,  h )  an th r acene  
Benzo (g ,  h, i)pe ry l ene  

S e m i v o l a t i l e  S u r r o g a t e  Recovery 

FORM I 



ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Semivolatiles by GC/MS Sample ID: LCS-091703 
- 7e 1 o f  1 LAB CONTROL 

Lab Sample ID: LCS-091703 QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12541 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Authorized: Date Sampled: 09/10/03 
Reported: 09/22/03 Date Received: 09/15/03 

Date Extracted: 09/17/03 Sample Amount: 25.0 g 

Date Analyzed: 09/18/03 12:21 Final Extract Volume: 0.5 mL 

~nstrument/Analyst: NT6/LJR Dilution Factor: 1.00 

GPC Cleanup: NO Percent Moisture: NA 


pH: NA 


Analyte 
Lab 

Control 
Spike 
Added Recovery 

Phenol 
1,4-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Acenaphthene 
Pentachlorophenol 
Pyrene 

Semivolatile Surrogate Recovery 


d5-Nitrobenzene 

2-Fluorobiphenyl 

dl4-p-Terphenyl 

d4-1,2-Dichlorobenzene 

d5-Phenol 

2- Fluorophenol 

2,4,6-Tribromophenol 

d4-2-Chlorophenol 


Results reported in pg/kg 


FORM I11 




RESOURCES 
ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Pesticides/PCB by GC/ECD sample ID: WC-S1 
ge 1 of 1 MS/MSD 

Lab Sample ID: FV5lA QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12541 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release ~ u t h o r i z e d M  Date Sampled: 09/10/03 
Reported: 10/02/03 Date Received: 09/15/03 

Date Extracted MS/MSD: 09/17/03 Sample Amount MS: 26.0 g-dry-wt 

MSD: 26.2 g-dry-wt 


Date Analyzed MS: 09/30/03 19:57 Final Extract Volume MS: 5.0 mL 

MSD: 09/30/03 20:31 MSD: 5.0 mL 


Instrument/Analyst MS: ECD3/MDR Dilution Factor MS: 1.00 

MSD: ECD~/MDR MSD: 1.00 


GPC Cleanup: NO 

Sulfur Cleanup: YES pH: 7.2 

Florisil Cleanup: YES Percent Moisture: 8.0% 


Spike MS Spike MSD 

Analyte Sample MS Added-MS Recovery MSD Added-MSD Recovery RPD 


gamma-BHC (Lindane) < 0.961 7.08 9.60 73.8% 7.31 9.54 76.6% 3.2% 
Heptachlor c. 0.961 7.26 9.60 75.6% 7.42 9.54 77.8% 2.2% 
Aldrin < 0.961 7.62 9.60 79.4% 7.82 9.54 82.0% 2.6% 
Dieldrin < 1.92 15.2 19.2 79.2% 15.5 19.1 81.2% 2.0% 
4,4'-DDT < 1.92 16.4 19.2 85.4% 16.6 19.1 86.9% 1.2% 

Results reported in pg/kg (ppb) 

RPD calculated using sample concentrations per SW846. 


FORM I11 




RESOURCESANALIT'CAL@
ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA ~esticides/~CB by GC/ECD sample ID: WC-S2 
lge 1 of 1 SAMPLE 

Lab Sample ID: FV51B QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12542 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Authorized :i@' Date Sampled: 09/10/03 
Reported: 10/02/03 Date Received: 09/15/03 

Date Extracted: 09/17/03 Sample Amount: 26.2 g-dry-wt 

Date Analyzed: 09/30/03 21:06 Final Extract Volume: 5.0 mL 

Instrument/Analyst: ECD~/MDR ~ilution Factor: 1.00 

GPC Cleanup: NO 

Sulfur Cleanup: YES pH: 7.0 

Florisil Cleanup: YES Percent Moisture: 8.8% 

Min. Value of Dual Columns Reported 


CAS Number Analyte Result 


gamma -BHC (Lindane ) 
Heptachlor 
Aldrin 
Dieldrin 
4,4'-DDE 
4,4'-DDD 
4,4'-DDT 
alpha Chlordane 

Reported in pg/kg (ppb) 


pest/PCB Surrogate Recovery 


Decachlorobiphenyl 77.5% 

Tetrachlorometaxylene 75.2% 


FORM I 




INCORPORATED 
INORGANICS ANALYSIS DATA SHEET 

30RATORY ANALYSIS OF CONVENTIONAL PARAMETERS S a m p l e  I D :  SRM-EV51 
je 1 of 1 STANDARD REFERENCE 

Lab Sample ID: SRM-FV51 QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12541 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Authorize Date Sampled: NA 
Reported: 09/25/03 Date Received: NA 

STANDARD REFERENCE RESULTS 

CONVENT IONALS 


A n a l y s i s  
A n a l y t e  D a t e  & B a t c h  M e t h o d  Units SRM T r u e  REC 

-- -- . - - - -- - --	 -- --

N I S T  #8704 
Total Carbon 	 09/23/03 Plumb,1981 Percent 3.32 3.35 99.1% 


092303#1 


Standard Reference QA Report fo: YC'';l received 09/15/03 



RESOURCES 
INCORPORATED 

'YORGANICS ANALYSIS DATA SHEET 
)TAL METALS S a m p l e  I D :  METHOD BLANK 

Page 1 o f  1 

Lab Sample ID: FV51MB QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12541 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Date Sampled: NA 
Reported: 09/24/03 Date Received: NA 

Percent Total Solids: NA 

Prep P r e p  A n a l y s i s  A n a l y s i s  
M e t h  D a t e  M e t h o d  D a t e  CAS N u m b e r  A n a l y t e  RL 

3050B Antimony 
3050B Arsenic 
3050B Cadmium 
3050B Chromium 
3050B Copper 
3050B Lead 
CLP Mercury 
3050B Nickel 
3050B Silver 
3050B Zinc 

U-Analyte undetected at given RL 
-J-Reporting Limit 

FORM- I 



RESOURCESANALM'CAL @
INCORPORATED 

TNORGANICS ANALYSIS DATA SHEET 

3TAL METALS 


Page l o £  1 


Lab Sample ID: FV51A 

LIMS ID: 03-12541 

Matrix: Soil 

Data Release Authorized- 

Reported: 09/24/03 


Percent Total Solids: 91.4% 


Prep Prep Analysis Analysis 
Meth Date Method Date 

3050B 
3050B 
3050B 
3050B 
3050B 
3050B 
CLP 
3050B 
3050B 
3050B 


U-Analyte undetected at given RL 

L-Reporting Limit 


Sample ID: WC-S1 

SAMPLE 


QC Report No: FV51-Dalton, Olmsted & Fuglevand 
Project: Head of Thea Foss Waterway 

PAP-001-03 
Date Sampled: 09/10/03 
Date Received: 09/15/03 

CAS Number Analyte RL mg/kg-dq Q 


Antimony 

Arsenic 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Silver 

Zinc 


FORM-I 




"'?ORGANICS ANALYSIS DATA SHEET 

TAL METALS 


Page 1 of 1 


Lab Sample ID: FV51B 

LIMS ID: 03-12542 

Matrix: Soil 

Data Release Authorized 

Reported: 09/24/03 


Percent Total Solids: 90.3% 


Prep Prep Analysis Analysis 

Meth Date Method Date 


3050B 

3050B 

3050B 

3050B 

3050B 

3050B 

CLP 

3050B 

3050B 

3050B 


'I-Analyte undetected at given RL 

,-Reporting Limit 


RESOURCES 
INCORPORATED 

Sample ID: WC-S2 

SAMPLE 


QC Report No: FV51-Dalton, Olmsted & Fuglevand 
Project: Head of Thea Foss Waterway 

PAP-001-03 
Date Sampled: 09/10/03 
Date Received: 09/15/03 

CAS Number Analyte RL mg/kg-dr~ Q 


Antimony 

Arsenic 

Cadmium 

Chromium 


Copper 


Lead 

Mercury 

Nickel 


Silver 

Zinc 


FORM-I 




INORGANICS ANALYSIS DATA SHEET 

'3TAL METALS 

Ige 1 of 1 


Lab Sample ID: FV51C 

LIMS ID: 03-12543 

Matrix: Soil 

Data Release Authorized. 

Reported: 09/24/03 


Percent Total Solids: 91.6% 


Prep Prep Analysis Analysis 

Meth Date Method Date 


3050B 

3050B 

3050B 

3050B 

3050B 

3050B 

CLP 

3050B 

3050B 

3050B 


U-Analyte undetected at given RL 

'L-Reporting Limit 


RESOURCES 
INCORPORATED 

Sample ID: SC-S1 

SAMPLE 


QC Report No: FV51-Dalton, Olmsted & Fuglevand 
Project: Head of Thea Foss Waterway 

PAP-001-03 
Date Sampled: 09/10/03 
Date Received: 09/15/03 

CAS Number Analyte RL mg/kg-dr~ Q 


Antimony 

Arsenic 

Cadmium 

Chromium 


Copper 


Lead 


Mercury 

Nickel 


Silver 

Zinc 


FORM-I 




RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS S a m p l e  I D :  SC-S2 
Page 1 o f 1  SAMPLE 

Lab Sample ID: FV51D QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12544 Project: Head of Thea Foss Waterway 

Matrix: Soil PAP-001-03 

Data Release Authorized Date Sampled: 09/10/03 

Reported: 09/24/03 Date Received: 09/15/03 


Percent Total Solids: 88.8% 


P r e p  P r e p  Analysis A n a l y s i s  
Met h  D a t e  M e t h o d  D a t e  C A S N u m b e r  A n a l y t e  RL m g / k g - d r ~  Q 

3050B 09/17/03 6010B 09/23/03 7440-36-0 Antimony 5 5 u 
30508 09/17/03 60108 09/23/03 7440-38-2 Arsenic 5 5 u 
30508 09/17/03 6010B 09/23/03 7440-43-9 Cadmium 0.2 0.2 u 
30508 09/17/03 6010B 09/23/03 7 4 4 0 - 4 7 - 3  C h r o m i u m  0.5 1 8 . 2  

3050B 09/17/03 6010B 09/23/03 7 4 4 0 - 5 0 - 8  C o p p e r  0.2 3 4 . 2  

3050B 09/17/03 6010B 09/23/03 7 4 3 9 - 9 2 - 1  L e a d  2 
CLP 09/17/03 7471A 09/18/03 7439-97-6 Mercury 0.05 0.053 U 
3050B 09/17/03 6010B 09/23/03 7 4 4 0 - 0 2 - 0  N i c k e l  1 1 6  
30508 09/17/03 6010B 09/23/03 7440-22-4 Silver 0.3 0.3 u 
3050B 09/17/03 6010B 09/23/03 7 4 4 0 - 6 6 - 6  Z i n c  0.6 33.8 

U-Analyte undetected at given RL 

RL-Reporting Limit 


FORM-I 



- - 

INCORPORArrD 
INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS Sample ID: LAB CONTROL 

Page 1 o f  1 


Lab Sample ID: FV51LCS QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12541 Project: Head of Thea Foss Waterway 

Matrix: Soil PAP-001-03 

Data Release Authorized Date Sampled: NA 

Reported: 09/24/03 Date Received: NA 


BLANK SPIKE QUALITY CONTROL REPORT 


Analysis Spike % 
Analyte Method Found Spike Recovery QAdded 


Antimony 6010B 215 200 108% 

Arsenic 6010B 207 200 104% 

Cadmium 6010B 50.8 50.0 

Chromium 6010B 50.1 50.0 102% 

Copper 6010B 51.5 50.0 100% 

Lead 6010B 209 200 103% 

Mercury 7471A 1.02 1.00 104%
102% 

Nickel 6010B 5 0 100% 

Silver 6010B 5 0 50.0
50.9 

Zinc 6010B 49.6 50.0 102%
99.2% 


Reported in mg/kg-dry 


N-Control limit not met 

Control Limits: 80-120% 


FORM-VI I 




RESOURCES 
ORGANICS ANALYSIS DATA SHEET INCORPORATED 
'4DDA Pesticides/PC~ by GC/ECD sample ID: SC-S2 
Age 1 of 1 SAMPLE 

Lab Sample ID: FV5lD QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12544 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Authorized Date Sampled: 09/10/03 
Reported: 10/02/03 :fl Date Received: 09/15/03 

Date Extracted: 09/17/03 Sample Amount: 25.6 g-dry-wt 

Date Analyzed: 09/30/03 22:14 Final Extract Volume: 5.0 mL 

Instrument/Analyst: ECD3/MDR Dilution Factor: 1.00 

GPC Cleanup: NO 

Sulfur Cleanup: YES pH: 6.4 

Florisil Cleanup: YES Percent Moisture: 9.88 

Min. Value of Dual Columns Reported 


CAS Number Analyte RL Result 


gamma-BHC (Lindane) 

Heptachlor 

Aldrin 

Dieldrin 

4,4'-DDE 

4,4'-DDD 

4,4'-DDT 

alpha Chlordane 


Reported in pg/kg (ppb) 


Pest/PCB Surrogate Recovery 


Decachlorobiphenyl 

Tetrachlorometaxylene 


FORM I 




RESOURCES 
ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Pesticides/PCB by GC/ECD Sample ID: LCS-091703 
ge 1 of 1 LAB CONTROL 

Lab Sample ID: LCS-091703 QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12541 Project: Head of Thea Foss Waterway 
~atrix: Soil PAP-001-03 
Data Release ~ u t h o r i z e d p  Date Sampled: 09/10/03 
Reported: 10/02/03 Date Received: 09/15/03 

Date Extracted: 09/17/03 Sample Amount: 25.0 g 
Date Analyzed: 09/30/03 18:49 Final Extract Volume: 5.0 mL 
Instrument/Analyst: ECD3/MDR Dilution Factor: 1.00 
GPC Cleanup: NO 
Sulfur Cleanup: YES pH: NA 
Florisil Cleanup: YES Percent Moisture: NA 

Lab Spike 
Analyte Control Added Recovery 

gamma-BHC (Lindane) 7.48 10.0 74.8% 
Heptachlor 6.88 10.0 68.8% 
Aldrin 7.86 10.0 78.6% 
Dieldrin 17.6 20.0 88.0% 
4,4'-DDT 13.5 20.0 67.5% 

P ~ S ~ / P C B 
Surrogate Recovery 


Decachlorobiphenyl 81.0% 

Tetrachlorometaxylene 58.2% 


Results reported in pg/kg (ppb) 


FORM I11 




INCORPORATED 
INORGANICS ANALYSIS DATA SHEET 

3RATORY ANALYSIS O F  CONVENTIONAL PARAMETERS S a m p l e  I D :  MB-EV51 
t b 3 e  1 o f  1 METHOD BLANK 

Lab Sample  ID:  MB-FV51 QC R e p o r t  No: FTV51-Dalton, O l m s t e d  & F u g l e v a n d  
LIMS ID:  03-12541  P r o j e c t :  Head o f  Thea  F o s s  Waterway  
M a t r i x :  S o i l  PAP-001-03 
D a t a  R e l e a s e  A u t h o r i z e d  D a t e  S a m p l e d :  NA 
R e p o r t e d :  0 9 / 2 5 / 0 3  D a t e  R e c e i v e d :  NA 

METHOD BLANK RESULTS 
CONVENTIONALS 

A n a l y s i s  
A n a l y t e  D a t e  M e t h o d  RL U n i t s  R e s u l t  

. -- ---- -- -. - - - -	 ---

T o t a l  S o l i d s  0 9 / 1 8 / 0 3  	 EPA 1 6 0 . 3  0 . 0 1  m g  r e s i d u e  < 0 . 0 1  U 
SM 2540  B 

T o t a l  O r g a n i c  C a r b o n  0 9 / 2 3 / 0 3  	 P lumb,1981  0 . 0 2 0  P e r c e n t  

S o i l  !Yethod ? l a n k  QA R e p o r t  f o r  FL-', r e c e i v e d  0 9 / 1 5 / 0 3  



- -- - -- - - ---- - - - - -- -- - - - - -- -- - - 

ANALYTICAL @ 
RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 
"'SORATORY ANALYSIS OF CONVENTIONAL PARAMETERS Sample ID: WC-S1 

je 1 o f  1 SAMPLE 

L a b  S a m p l e  I D :  FV5lA QC R e p o r t  No: FV51-Dal ton,  O l m s t e d  & F u g l e v a n d  
LIMS I D :  03-12541  P r o j e c t :  Head o f  Thea Foss Waterway  
M a t r i x :  S o i l  PAP-001-03 
Data R e l e a s e  Date S a m p l e d :  0 9 / 1 0 / 0 3  
R e p o r t e d :  0 9 / 2 5 / 0 3  D a t e  R e c e i v e d :  0 9 / 1 5 / 0 3  

Analysis 

Analyte Date 6 Batch Method DF RL Units Result 


T o t a l  S o l i d s  	 0 9 / 1 8 / 0 3  EPA 1 6 0 . 3  0 . 0 1  P e r c e n t  9 2 . 8  
0 9 1 8 0 3 # 1  SM 2 5 4 0  B 

T o t a l  O r g a n i c  C a r b o n  	 0 9 / 2 3 / 0 3  Plumb,  1 9 8 1  0 . 0 2 0  P e r c e n t  0 . 9 3  
0 9 2 3 0 3 # 1  

RL A n a l y t i c a l  r e p o r t i n g  l i m i t  
U U n d e t e c t e d  a t  r e p o r t e d  d e t e c t i o n  l i m i t  

R e ~ \ ~ r t _  	 -:cr FV51 R e c e i v e d  0 9 / I r ,  / >  



RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 
3RATORY ANALYSIS O F  CONVENTIONAL PARAMETERS S a m p l e  I D :  WC-S2 

P a g e  1 o f  1 SAMPLE 

L a b  S a m p l e  I D :  FV51B 
LIMS I D :  03-12542 
M a t r i x :  S o i l  
D a t a R e l e a s e  A u t h o r i z e  
R e p o r t e d :  0 9 / 2 5 / 0 3  

QC R e p o r t  No: FV51-Dal ton ,  O l m s t e d  & 
P r o j e c t :  Head o f  T h e a  F o s s  Wate r

PAP-001-03 
D a t e  S a m p l e d :  0 9 / 1 0 / 0 3  

Date R e c e i v e d :  0 9 / 1 5 / 0 3  

F u g l e v a n d  
way  

A n a l y t e  
An

D a t e  
alysis 
6 B a t c h  M e t h o d  D F  RL U n i t s  R e s u l t  

-- -- - -- ..--- -- -- - -- . - - - - -. .-

T o t a l  S o l i d s  0 9 / 1 8 / 0 3  
0 9 1 8 0 3 # 1  

E P A 1 6 0 . 3  
SM 2 5 4 0  B  

0 . 0 1  P e r c e n t  9 1 . 4  

T o t a l  O r g a n i c  C a r b o n  0 9 / 2 3 / 0 3  
0 9 2 3 0 3 # 1  

Plumb,  1 9 8 1  0 . 0 2 0  P e r c e n t  2 . 0  

RL 
U 

A n a l y t i c a l  r e p o r t i n g  l i m i t  
U n d e t e c t e d  a t  r e p o r t e d  d e t e c t i o n  l i m i t  

Report fc r  FV51 R e c e i v e d  0 9  i 5  03 



RESOURCES 
INCORPORATED 

TNORGANICS ANALYSIS DATA SHEET 
ORATORY ANALYSIS OF CONVENTIONAL PARAMETERS Sample ID: SC-S1 

Page l o £  1 SAMPLE 

Lab Sample ID: FV51C QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12543 P r o j e c t :  Head of Thea Foss Waterway 
Matrix: S o i l  PAP-001-03 
Data Release Date Sampled: 09/10/03 
Reported: 09/25/03 Date Received: 09/15/03 

Analysis 

Analyte Date 6 Batch Method DF RL Units Result 


- -- - ---.--- ---- - - - -- -- -- -	 - - - -- -- - - --

Tota l  So l ids  	 09/18/03 EPA 160.3 0.01 Percent 89.6 
091803#1 SM 2540 B 

Tota l  Organic Carbon 	 09/23/03 Plumb, 1981 0.020 Percent 
092303#1 

RL Ana ly t i ca l  r epor t ing  l i m i t  
U Undetected a t  repor ted  d e t e c t i o n  l i m i t  

Rep?, t f o r  FV51 Receiveti ;3/?5/03 

2.2 



- - - -- - - -  - - 

ANALWICAL @ 
RESOURCES 
INCORPORAED 

TvORGANICS ANALYSIS DATA SHEET 

JORATORY ANALYSIS OF CONVENTIONAL PARAMETERS Sample ID: SC-S2 


Page 1 o f  1 SAMPLE 


Lab Sample ID: FV51D QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12544 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Date Sampled: 09/10/03 

Reported: 09/25/03 Date Received: 09/15/03 


Analysis 
Analyte Date & Batch Method DF RL Units Result 

Total Solids 	 09/18/03 EPA 160.3 0.01 Percent 91.4 

091803#1 SM 2540 B 


Total Organic Carbon 	 09/23/03 Plumb, 1981 0.020 Percent 1.2 

092303#1 


RL Analytical reporting limit 

U Undetected at reported detection limit 


Report f o r  FV51 Received 09/15'03 



- - - - - - - - - - - -  - - -  - -  - -- - - - - 

ANALYTICAL @ 
RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 
SORATORY ANALYSIS OF CONVENTIONAL PARAMETERS Sample ID: DUP-EV51 
- g e  1 o f  1 DUPLICATE 

Lab S a m p l e  I D :  DUP-FV51 QC R e p o r t  No: ~ V 5 1 - D a l t o n ,  O l m s t e d  & F u g l e v a n d  
LIMS I D :  03-12541  P r o j e c t :  Head o f  Thea F o s s  Waterway  
M a t r i x :  S o i l  PAP-001-03 
D a t a  R e l e a s e  D a t e  R e c e i v e d :  0 9 / 1 5 / 0 3  
R e p o r t e d :  0 9 / 2 5 / 0 3  

DUPLICATE RESULTS 

CONVENTIONALS 


Analyte Method Units Sample Replicate RPD/RSD 


ARI ID: 03-12541, E'V51A Client Sample ID: WC-S1 

T o t a l  S o l i d s  EPA 1 6 0 . 3  P e r c e n t  9 2 . 8  9 2 . 7  0 . 3 %  
SM 2540 B 9 3 . 2  

T o t a l  O r g a n i c  C a r b o n  Plumb,  1 9 8 1  P e r c e n t  0 . 9 3  0 . 9 6  8 . 2 %  
0 . 8 2  

S o i l  Replicate QA R e p o r t  P a g e  fcr FV51 r e c e i v e d  0 9 / 1 5 / 0 3  



ANALYTICAL @ 
RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 
3ORATORY ANALYSIS OF CONVENTIONAL PARAMETERS Sample ID: MS/MSD-FV51 

,,ge 1 o f  1 MATRIX SPIKE 

L a b  S a m p l e  I D :  MS-FV51 QC R e p o r t  No: FV51-Dal ton,  O l m s t e d  & F u g l e v a n d  
LIMS I D :  03-12541  P r o j e c t :  Head o f  T h e a  F o s s  Wate rway  
M a t r i x :  S o i l  PAP-001-03 
D a t a  R e l e a s e  D a t e  R e c e i v e d :  0 9 / 1 5 / 0 3  
R e p o r t e d :  0 9 / 2 5 / 0 3  

MATRIX SPIKE RESULTS 

CONVENTIONALS 


MS/ 

Analyte Method Units Sample Spike MSD REC 


-- -- - --- .. - - ------ -- - --- --- -

ARI ID: 03-12541, EV51A Client Sample ID: WC-S1 


T o t a l  O r g a n i c  C a r b o n  Plumb, 1 9 8 1  P e r c e n t  0 . 9 3 2  2 . 9 8  3 . 7 5  9 4 . 6 %  

W a t e r  i\/l;i: r :< S p i k e  QA R e p o r t  lag-- f lr FV51 r e c e i v e d  0 9 / 1 5 / ' " ?  



RESOURCES 
ORGANICS ANALYSIS DATA SHEET INCORPORATED 
DSDDA ~ e s t i c i d e s / ~ C ~  sample ID: SC-S1 by GC/ECD 

e 1 of 1 SAMPLE 


Lab Sample ID: FV5lC QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12543 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Authorized Date Sampled: 09/10/03 
Reported: 10/02/03 :&@' Date ~eceived: 09/15/03 

Date Extracted: 09/17/03 Sample Amount: 26.1 g-dry-wt 

Date Analyzed: 09/30/03 21:40 Final Extract Volume: 5.0 mL 

Instrument/Analyst: ECD3/MDR Dilution Factor: 1.00 

GPC Cleanup: NO 

Sulfur Cleanup: YES pH: 7.2 

Florisil Cleanup: YES Percent Moisture: 7.7% 

in. Value of Dual Columns Reported 


CAS Number Analyte RL Result 


gamma -BHC (Lindane) 

Heptachlor 

Aldrin 

Dieldrin 

4,4' -DDE 

4,4'-DDD 

4,4'-DDT 

alpha Chlordane 


Reported in pg/kg (ppb) 


Pest/PCB Surrogate Recovery 


Decachlorobiphenyl 

Tetrachlorometaxylene 


FORM I 




RESOURCES 
ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA PCB by GC/ECD Sample ID: WC-S1 

je l o £  1 SAMPLE 

Lab Sample ID: FV51A QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12541 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Authorized Date Sampled: 09/10/03 
Reported: 09/23/03 Date Received: 09/15/03 

Date Extracted: 09/17/03 Sample Amount: 26.0 g-dry-wt 

Date Analyzed: 09/21/03 17:43 Final Extract Volume: 5.0 mL 

Instrument/~nalyst: ECD~/JBG Dilution Factor: 1.00 

GPC Cleanup: NO 

Sulfur Cleanup: Yes pH: 7.2 

Acid Cleanup: Yes Percent Moisture: 8.0% 

Min. Value of Dual Columns Reported 


CAS Number Analyte RL Result 

12674-11-2 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5 
11104-28-2 
11141-16-5 

Aroclor 1016 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Aroclor 1221 
Aroclor 1232 

Reported in pg/kg (ppb) 

PCB Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

91.0% 
88.8% 

FORM I 




RESOURCES 
CS ANALYSIS DATA SHEET INCORPORATED 
PCB by GC/ECD Sample ID: MB-091703 

METHOD BLANK 


Lab Sample ID: MB-091703 QC Report No: FV~Y-~alton, Fuglevand
Olmsted & 
LIMS ID: 03-12541 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Authorized Date' Sampled: NA 
Reported: 09/23/03 Date Received: NA 

Date Extracted: 09/17/03 Sample Amount: 25.0 g 

Date Analyzed: 09/21/03 16:31 Final Extract Volume: 5.0 mL 

Instrument/Analyst: ECD~/JBG Dilution Factor: 1.00 

GPC Cleanup: NO 

Sulfur Cleanup: Yes pH: NA 

Acid Cleanup: Yes Percent Moisture: NA 

Min. Value of Dual Columns Reported 


CAS Number Analyte RL Result 

12674-11-2 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5 
11104-28-2 
11141-16-5 

Aroclor 1016 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Aroclor 1221 
Aroclor 1232 

Reported in ,ug/kg (ppb) 

PCB Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
-	 DA PCB by GC/ECD Sample ID: WC-S1 

3e 1 of 1 MATRIX SPIKE 

Lab Sample ID: FV51A QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12541 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Authorized: Date Sampled: 09/10/03 
Reported: 09/23/03 	 Date Received: 09/15/03 


Date Extracted: 09/17/03 Sample Amount: 26.2 g-dry-wt 

Date Analyzed: 09/21/03 18:19 Final Extract Volume: 5.0 mL 

Instrument/A.nalyst: ECD~/JBG Dilution Factor: 1.00 

GPC Cleanup: NO 

Sulfur Cleanup: Yes pH: 7.2 

Acid Cleanup: Yes Percent Moisture: 8.0% 

Min. Value of Dual Columns Reported 


CAS Number Analyte 	 RL Result 


Aroclor 1016 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Aroclor 122 1 

Aroclor 1232 


Reported in pg/kg (ppb) 


PCB Surrogate Recovery 


Decachlorobiphenyl 

Tetrachlorometaxylene 


FORM I 




RESOURCES 
ORGAN1:CS ANALYSIS DATA SHEET INCORPORATED 

DDA PCB by GC/ECD sample ID: WC-S1 
MATRIX SPIKE DUP 

Lab Sample ID: FV51A QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12541 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Date Sampled: 09/10/03 
Reported: 09/23/03 Date Received: 09/15/03 

Date Extracted: 09/17/03 Sample Amount: 26.2 g-dry-wt 

Date Analyzed: 09/21/03 18:55 Final Extract Volume: 5.0 mL 

Instrument/~nalyst: ECD~/JBG Dilution Factor: 1.00 

GPC Cleanup: NO 

Sulfur Cleanup: Yes pH: 7.2 

Acid Cleanup: Yes Percent Moisture: 8.0% 

Min. Value of Dual Columns Reported 


CAS Number Analyte RL Result 

12674-11-2 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5 
11104-28-2 
11141-16-5 

Aroclor 1016 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Aroclor 1221 
Aroclor 1232 

Reported in ,ug/kg (ppb)  

PCB Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorornetaxylene 

FORM I 




RESOURCES 
p."GANICS ANALYSIS DATA SHEET INCORPORATED 

IDA PCB by GC/ECD Sample ID: WC-S1 
Page 1 of 1 MS/MSD 

Lab Sample ID: FV51A QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12541 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release ~uthorizedfl Date Sampled: 09/10/03 
Reported: 09/23/03 Date Received: 09/15/03 

Date Extracted MS/MSD: 09/17/03 Sample Amount MS: 26.2 g-dry-wt 

MSD: 26.2 g-dry-wt 


Date Analyzed MS: 09/21/03 18:19 
MSD: 09/21/03 18:55 

Instrument/Analyst MS: ECD3/JBG 
MSD: ECD3/JBG 

GPC Cleanup: NO 
Sulfur Cleanup: Yes 
Acid Cleanup: Yes 

Final Extract Volume MS: 5.0 mL 
MSD: 5.0 mL 

~ilution Factor MS: 1.00 
MSD: 1.00 

pH: 7.2 
Percent Moisture: 8.0% 

Analyte Sample MS 
Spike 

Added-MS 
MS 

Recovery MSD 
Spike 

Added-MSD 
MSD 

Recovery RPD 

Aroclor 1242 < 19.2 U 179 193 92.7% 210 192 109% 15.9% 

Results reported in ,ug/kg (ppb) 

RPD calculated using sample concentrations per SW846. 


FORM I11 




RESOURCES 
ORGANICS ANALYSIS DATA SHEET INCORPORATED 

'IDA PCB by GC/ECD Sample ID: WC-S2 
Luge 1 of 1 SAMPLE 

Lab Sample ID: FV51B QC Report No: FVS1-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12542 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Authorized Date Sampled: 09/10/03 
Reported: 09/23/03 Date Received: 09/15/03 

Date Extracted: 09/17/03 Sample Amount: 26.2 g-dry-wt 

Date Analyzed: 09/21/03 19:30 Final Extract Volume: 5.0 mL 

Instrument/Analyst: ECD~/JBG Dilution Factor: 1.00 

GPC Cleanup: NO 

Sulfur Cleanup: Yes pH: 7.0 

Acid Cleanup: Yes Percent Moisture: 8.8% 

Min. Value of Dual Columns Reported 


CAS Number Analyte RL Result 

12674-11-2 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5 
11104-28-2 
11141-16-5 

Aroclor 1016 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Aroclor 1221 
Aroclor 1232 

Reported in pg/kg (ppb) 

PCB Surrogate Recovery 

Decachlorobiphenyl 
Tetrachlorometaxylene 

FORM I 




IRGF"TCS ANALYSIS DATA SHEET INCORPORATED 
'SL PCB by GC/ECD Sample ID: SC-S1 
)age 1 of 1 SAMPLE 

,ab Sample ID: FVSlC QC Report No: FV51-Dalton, Olmsted & Fuglevand 
,IMS ID: 03-12543 Project: Head of Thea Foss Waterway 
4atrix: Soil PAP-001-03 
lata Release Authorized# Date Sampled: 09/10/03 
Xeported: 09/23/03 Date Received: 09/15/03 

Date Extracted: 09/17/03 Sample Amount: 26.1 9-dry-wt 

Date Analyzed: 09/21/03 20:06 Final Extract Volume: 5.0 mL 

Instrument/~nalyst: ECD~/JBG Dilution Factor: 1.00 

GPC Cleanup: NO 

Sulfur Cleanup: Yes pH: 7.2 

Acid Cleanup: Yes Percent Moisture: 7.7% 

Min. Value of Dual Columns Reported 


CAS Number Analyte RL Result 

Aroclor 19 < 19 U 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 

PCB Surrogate Recovery 


Decachlorobiphenyl 91.5% 

Tetrachlorometaxylene 91.0% 


FORM I 




nRGANICS ANALYSIS DATA SHEET 

3DA PCB by GC/ECD 


rage 1 of 1 


Lab Sample ID: LCS-091703 

LIMS ID: 03-12541 

Matrix: Soil 

Data Release Authorized 

Reported: 09/23/03 


Date Extracted: 09/17/03 

Date Analyzed: 09/21/03 17:07 

Instrument/Analyst: ECD~/JBG 

GPC Cleanup: NO 

Sulfur Cleanup: Yes 

Acid Cleanup: Yes 


Analyte 


Aroclor 1242 


RESOURCES 
INCORPORATED 

Sample ID: LCS-091703 

LAB CONTROL 


QC Report No: FV51-Dalton, Olmsted & Fuglevand 
Project: Head of Thea Foss Waterway 

PAP-001-03 
Date Sampled: 09/10/03 
Date Received: 09/15/03 

Sample Amount: 25.0 g-dry-wt 

~inal Extract Volume: 5.0 mL 


Dilution Factor: 1.00 


pH: NA 

Percent Moisture: NA 


Lab Spike 

Control Added Recovery 


PCB Surrogate Recovery 


Decachlorobiphenyl 90.0% 

Tetrachlorometaxylene 82.8% 


,suits reported in pg/kg (ppb) 


FORM I11 




RESOURCES 
ORGANICS ANALYSIS DATA SHEET INCORPORATED 

DDA Pesticides/PCB by GC/ECD Sample ID: MB-091703 
rage 1 of 1 METHOD BLANK 

Lab Sample ID: MB-091703 QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12541 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release ~ u t h o r i z e d B  Date Sampled: NA 
Reported: 10/02/03 Date Received: NA 

Date Extracted: 09/17/03 Sample Amount: 25.0 g 

Date Analyzed: 09/30/03 18:14 Final Extract Volume: 5.0 mL 

~nstrument/~nalyst:ECD3/MDR Dilution Factor: 1.00 

GPC Cleanup: NO 

Sulfur Cleanup: YES pH: NA 

Florisil Cleanup: YES Percent Moisture: NA 

Min. Value of Dual Columns Reported 


CAS Number Analyte RL Result 


gamma -BHC (Lindane) 

Heptachlor 

Aldrin 

Dieldrin 

4,4'-DDE 

4,4'-DDD 

4,4'-DDT 

alpha Chlordane 


Reported in pg/kg (ppb) 


P ~ S ~ / P C B 
Surrogate Recovery 


Decachlorobiphenyl 

Tetrachlorometaxylene 


FORM I 




RESOURCES 
ORGANICS ANALYSIS DATA SHEET INCORPORATED 
:DDA Pesticides/PC~ by GC/ECD Sample ID: WC-S1 

,age 1 of 1 SAMPLE 

Lab Sample ID: FVSlA QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12541 project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Authorized Date Sampled: 09/10/03 
Reported: 10/02/03 Date Received: 09/15/03 

Date Extracted: 09/17/03 Sample Amount: 26.0 g-dry-wt 

Date Analyzed: 09/30/03 19:23 Final Extract Volume: 5.0 mL 

~nstrument/~nalyst:ECD3/MDR Dilution Factor: 1.00 

GPC Cleanup: NO 

Sulfur Cleanup: YES pH: 7.2 

Florisil Cleanup: YES Percent Moisture: 8.0% 

Min. Value of Dual Columns Reported 


CAS Number Analyte RL Result 


gamma -BHC (Lindane ) 

Heptachlor 

Aldrin 

Dieldrin 

4,4'-DDE 

4,4' -DDD 

4,4'-DDT 

alpha Chlordane 


Reported in pg/kg (ppb) 


Pest/pCB Surrogate Recovery 


Decachlorobiphenyl 

Tetrachlorornetaxylene 


FORM I 




RESOURCES 
ORGANICS ANALYSIS DATA SHEET INCORPORATED 
SDDA ~esticides/PCB by GC/ECD Sample ID: WC-S1 
age 1 o f  1 MATRIX SPIKE 

Lab Sample ID: FV51A QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12541 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Authorized Date Sampled: 09/10/03 
Reported: 10/02/03 Date Received: 09/15/03 

Date Extracted: 09/17/03 Sample Amount: 26.0 g-dry-wt 

Date Analyzed: 09/30/03 19:57 Final Extract Volume: 5.0 mL 

Instrument/Analyst: ECD3/MDR Dilution Factor: 1.00 

GPC Cleanup: NO 

Sulfur Cleanup: YES pH: 7.2 

Florisil Cleanup: YES Percent Moisture: 8.0% 

Min. Value of Dual Columns Reported 


CAS Number Analyte RL Result 


gamma-BHC (Lindane) 

Heptachlor 

Aldrin 

Dieldrin 

4,4'-DDE 

4,4'-DDD 

4,4'-DDT 

alpha Chlordane 


Reported in pg/kg (ppb) 


Pest/PCB Surrogate Recovery 


Decachlorobiphenyl 

Tetrachlorometaxylene 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
7DDA ~esticides/PCB by GC/ECD Sample ID: WC-S1 
~ g e  1 o f  1 MATRIX SPIKE DUP 

Lab Sample ID: FV5lA QC Report No: FV51-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-12541 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release AuthorizedR Date Sampled: 09/10/03 
Reported: 10/02/03 Date Received: 09/15/03 

Date Extracted: 09/17/03 Sample Amount: 2 6 . 2  g-dry-wt 
Date Analyzed: 09/30/03 20:31 Final Extract Volume: 5.0 mL 
Instrument/Analyst: ECD3/MDR Dilution Factor: 1.00 
GPC Cleanup: NO 
Sulfur Cleanup: YES pH: 7.2 
Florisil Cleanup: YES Percent Moisture: 8.0% 
Min. Value of Dual Columns Reported 

CAS Number Analyte RL Result 


gamma-BHC (Lindane) 

Heptachlor 

Aldrin 

Dieldrin 

4,4' -DDE 

4,4'-DDD 

4,4'-DDT 

alpha Chlordane 


Reported in pg/kg (ppb) 


Pest/PCB Surrogate Recovery 


~ecachlorobiphenyl 73.8% 

Tetrachlorometaxylene 71.2% 


FORM I 






ATTACHMENT B -PHYSICAL TESTING LABORATORY DATA SHEETS 






TO: 	 Wilder Construction Company DATE: October 20,2003 
1525 East Marine View Drive RE: Head of Thea Foss 
Everett, Washington Waterway Remediation Program 
98201-1927 

Ph: (425) 55 1-3100 Site (253)383-1055 

Fax: (425) 551-31 16 d Site (253) 383-2315 

ATTENTION: Mr. Bill Brickev JJM JOB NUMBER: . 391 

IRE: 	 IMPORT MATERXAL CXARACTERIZATION REPORT 
WATERWAY CAP 

Supplier: LeHigh Northwest Materials 
Source: Producers Pit, Victoria, BC Canada 

G W SIWE ANALYSES 

Attached are Wo Sieve Analysis Reports prepared by Thurber Engineering Ltd The results are 
summarized on the following table. 

A review of the results indicates the gradation of the material (as tested in accordance with ASTM 
C1 17 and C136)meets the project requirements. 

PARTICLE SPECIFIC GRAVITY 

Attached is an Aggregate Physical Test Report prepared by Thurber Engineering Ltd. showing the 
specific' gravity results of two samples as  tested in accordance with ASTM C 117 md C128. The 
following table summarizes the results based on the material gradation 

Continued ... 

Head Office, Delta nEellingham Office 
8828River Road Suite 428 114 Wcst Magnolia St. 
Delta, B.C.V4G 1B5 Bcllingham, W.A. 382254318 
Tel: (604) P4(;-0978 Fax:(604) 946-9327 Tcl: (360)3923978 Fsx: (360)3923979 



Project Memorandum October 20,2003 
Head of Thea FossWatenvay Remediation hogram 
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Bulk Spccific Gravity 	 2.72 
~pparentSpecific Gravity 	 2.84 

Bulk SSD Specific Graviy 	 2.77 

Although the Contract does not specify which specific gravity test is applicable, a review ofthe results 
indicates that the values from all three methods of determination (Apparent, Bulk and SSD)are above 
the minimum requirement of 2.5. 

CONCLUSION 

Based on the above information, Miller Contracting Znc. is confident the above materials represent the 
material to be supplied to the project and that the products will perform as intended provided on-going 
quality control during production is carried out to confirm the material meets the gradation 
requirements. 

We trust this information is satisfactory for the Contracting Entity to approve LeHigh Northwest 
Materials, Producers Pit as a potential source of Waterway Cap. Please contact Mr. Craig Baskin if 
you have any questions or concerns regarding this submittal, or Mr. Randy Daggitt if you have any 
questions or concerns regarding construction management issues. 

Yours truly, 

Craig Baskin 
Quality Manager 

Attachment: 	 Thurber Engineering Ltd. -Sieve Analysis Reports (2) 
Thurber Engineering Ltd. -Specific Graviq Report (1) 

(X Head Office, Delta 0Bellingham Office 
8828 Rivcr Road Suitc 42s 1 14 Wesr Magnolia St. 

Dcltrr, B.C. V4G 185 Bcllingham, WA 98225-43 18 

Tcl: (604)946-0978 Fax: (604) 946-9327 TcI: (3 60)392-3978 Fax:(360)392-3979 




GRAIN SIZE ANALYSIS 




TwURt3ER E ~ ~ G ~ N E E R ~ N GLTD. 

Su:ce 2 1 C), 4475 Vi~wmon;J ~ Q . 

VICTORIA. o.C.v8Z  6LE 
Phone (250)727-2201 
Fax (250)7273770 THURBEP 
Email mail~ v i c , ~ u r ~ e r g r ~ u p .O ~ SIEVE ANALYSIS REPORTC 

FILE NUMBER: 19-1025-43
TO: Mr. Craig Baskin 

REPORT DATE: 1.7cOct-03 
P . 0 . e  q9897CLIENT: JJM CONSTRUCTON LTD. 

891 Attree Road Cost Code #: 609-391-8160 

Wctoria, BC 

PROJECT; H-0 OF THEA FOSS - TACOMA, WA 

DATESAMPLED: 16act-03 BY: LcHigh DESCRIPTION:~ ~ A T E R ~ A , ~  WAERWAY CAP 

DATE RECEIVED: 16-0~343 BY: BRE SAMPLE NUMBER: GSz 03-5 


DATE TESfED: 46-Oct-03 BY: BRE SOURCE OF MATERIAL: ProducersPit 

TESr METHOD: ASTM C 117 / C 136 AS RECEIVED MOlSTURE CONTENT: 4.0% 

REMARKS: Plotted with Waterway Cap aggregate specification 1 

t 

awmI i w o  
SLT 

RnE nriolu~ c o w  u u E  I=O*ReE 
ii I I 

I 
\ 0.075 0.4?5 L0 4.75 SO 

0.1 1 10 

SIEVE OPWING IN M I U I M U R E S  



THURSER ENGlNEERlNG LTO. 

Phone (2501727-2207 

Fex (250)727-3770 

Email m a ~ @ ~ i s . C h u ~ e r g r o u ~ . c o mSIEVE ANALYSlS REPORT 

FILE NUMBER: 19-IOZS-43 
TO: Mr.Craig Backin 

REPORT DATE: 17-0ct-03 
p.0.w: Ii a s icUENT: JJM CONSTRUCTON LTD. 

Cost Code #: 609391-9160891 Attree Road 

Victoria, BC 

VQ8 4V5 


PROJECT: HEAD Of  THEA FOSS -TACOMA, WA-

DATE SAMPLED: 1 6 - O M 3  BY: LeHigh MATERIAL DESCRIPTION: WATERWAY CAP 

DATE RECEIVED: 16-0d-03 BY: BRE SAMPLE NUMBER: GSZ034 


TESTED: 16-Oct-03 BY: BRE SOURCE OF MATERIk Producers.Pit 

E S T  METHOD: ASTM C 117 1 C 736 AS RECEIVED MOISTURE CONTENT: 5.4'/' 


REMARKS: Plotted with Wateway Cap aggregate specification 

I 
SAND G w v a  

ShT 
P(HE I ZEOIUM a s €  W E  WARSE c 

0.075 ' 0.425 7.0 4.x so 

a1 I 10 

SIEVE OPENING IN M ILLIM€YRES 



PARTICLE SPECIFIC GRAVITY 




To: 	 Mr. Craig Baskin FibNbr. 19..162&43 

Client 	 JJM CONSTRUCTlON LTDm Repart Date: 14-0ct-03 
aal Attree Road 
Victorla, BC 
VBB 4V5 

Pro@&. 	 HEAD OF THEA FOSS - TACOMA, WA 

Material Description: Waterway Cap 
Aggregate Supplier. LeHQhNorthwest Materials 
Aggregate Souroe: Producers Pit, VIdoria, BC 
Date Sampled: October 1,2000 
Sampled By: Robert 8ada - Lenigh 

ASTM C 127 p4.75mml 

Bulk Sp. Gravity 

Apparent Sp. Gravity 

Bulk (SSD) Sp. Gravity 

Absorption (%) 


ASThn c 128(-4.75m N  1 2 

Bulk Sp. Gravity 270 272 

Apparent Sp. Gravity 2.83 2.84 

Bulk (SSD) Sp. Gravity 2.76 2.76 

Abs~pfion(%) 1.6 .t,6 


Camuned Spedfic Gravity 8Absorptbn based on Siwe Analvsis 

Bulk Sp. Gravity 2.72 


Sp. ~ r a v i t ~  2.84 

Bulk (SSD) Sp. Gravity 2.77 

Absorption (O/o) 1.5 




MEMORANDUM 

TO: Wilder ConstructionCompany DATE: October 20,2003 
1525East Marine View Drive RE: Head of Thea Foss 
Everett, Washington 	 Watemay Remediation Program
26201-1927 

Ph: (425) 55 1-3100 Site (253)383-1055a 

Fax: (425) 551-3116 Site (253) 383-23 15 
ATTENTION: Mr.BillBrickey JJM JOB NUMBER: 391 

RE: 	 W O R T  MATERIAL CIIARACTERIZATIONREPORT 
SLOPE ARMOUR 

Supplier: LaFarge North America 
Source: Pitt River Qumy,Pitt Meadows, BC Canada 

GRAIN SIZE ANALYSES 

Section 02315, Subsection 1.2.B of the specifications noted that materials are to be tested for gradation 
in accordance with "ASTM D422 without hydrometer analysis or ASTM C1/ 7 and C136", however 
these standards are for aggregate sizes up to 6" in diameter and therefore not applicable to Slope 
Armour material which has cobbles larger than 6". 

However, the supplier is proposing to verify the gradation of this material by using plywood cutouts of 
the required sizes of material as sieve screens and hand sort the rocks by size into barrels for weighing 
(via loader bucket) on their pit scales. Typically, one test requires about 8 to 10 man-hoursto cany 
out. This testing will be carried out to confirm the gradation prior to loading the material onto the 
barge for delivery. 

PARTICLE SPECIFIC GRAVITY 

Attached is an Aggregate Physical Test Report prepared by Thurber Engineering LtdYshowing the 
specific gravity results of three 6" cobbles as tested in accordance with ASTM C117 and C128. The 
following table summarizes the results. 

Continued... 

Head Office, Delta 	 Bellingham Office 
8828 River Road 	 Suitc 42s 114 Weft M a w ~ l i aSt. 
& I n ,  B.C. V4G lB5 	 Bslljngham, W.A. 982554318 
Tcl: (604)946-0978 Fs: (604) 943-9327 Td: (360) 332-3378 Fax: (360) 392-3979 



h o ject Memorandum October 20,2003 
Head o f  Thea Foss Waterway Remediation Program 
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Bulk Specific Gravity 2.76 2.77 2.76 

Apparent Specific Gravity 2.77 2.78 2.78 

BuUc SSDSpacific Gravity 2.76 2.77 2.77 2.77 


Although the Contract does not specify which specific gravity test is applicable, a review of the results 
indicates that the values Born all three methods of determination (Apparent, Bulk and SSD)are above 
the minimum requirement of 2.5. 

DEGRADATION FACTOR 

Attached is a report prepared by AMEC Earth and Environmental detailing the results of the 
Washington State Department of Transportation (WSDoT) Method T-113. The results are 
summarized as  follows: 

[ Resulting Value => 1 54 1 Specified Minimum Value ..s 1 15 

A review of the results indioates the material meets the project requirements. 

Attached is a Thurber Engineering Ltd report showing the results of a LA Wear test as determined in 
accordance AASKTO Test Method T-96/ASTM C13 1, Grading A. The results are summarized as 
follows: 

[ Resulting Loss 3 I 28.5% I Specified Maximum Loss => 1 30% 
A review of the results indicates the material meets the project requirements. 

CONCLUSION 

Based on the above information, Miller Contracting Inc. is confident the above materials represent the 
m a t d  to be supplied to the project and that the products will pdo rm as intended provided on-going 
quality control during production is carried out to contirm the material meets the gradation 
requirements. 

Continued ... 

Head Office, Delta [7Bellingham Office 
8828 fivcr Road Suirc 428 114 Wcst Momolia St. 
Dclta, B.C.V4G 1B5 Bdlingham, W.A. 99254319 
Tel: (604) 946-0978 Fax: (604)946-9327 Tel: (360)392-3978 Fax: (360) 392-3979 



Project Memorandum October 20,2003 
Head of Thea Foss Waterway Remediation Program 

We trust this infomation is satisfactory for the Contracting Entiv to approve LaFarge North America, 
Pitt River Quarry as a potential source of Slope Cap material. Please contact Mr. Craig Baskin if you 
have any questions or concerns regarding this submittal, or Mr. Randy Daggitt if you have any 
questions or conccms regarding constructionmanagement issues. 

Yours truly, 

Craig Baskin 
Quality Meager 

Attachment: Thurber Engineering Ltd. -Specific Gravity Report (1) 
AMEC Earth and Environmental -Degradation Report (1) 
Thurber Engineering Ltd. -LAWear Report (1) 

Head Office, Delta 
8828 Kiva Road 
Dclta, B.C. V4G 1B5 
Tcl: (604)946-0978 Fax: (604)946-9327 

Bellingham Office 
Suite 428 I 14 Wcsi Magnolia St 
Bcllingbsm, W.A. 96225-43 18 
TcI: (360)392-3978 Fa: (360)392-3979 



THURBER ENGlNEERING LTD. 

Suice 2 12.d47S VlwmonC A w .  


wcrnmn, e.0, vet S L ~  

men€ Ce503 727-220' 

F w  C2501 727.377 0 WLIRIBER 

Email Gccsr(a0Churbw.c~ 


To: 	 Mr. Craig Baskin File Nbr. 19402643 

Client: 	 JJM CONSTRUCTlON LTD. Report Date: 14Qct-03 
891Mtmz Road 
Vlcto~a,BC 
v9e 4V5 

Pr0j8d: 	 HEAD OF THEA FOSS - TACOMA, WA. 

Material DescripBon: Slope Armour 
Aggregate Supplier: LaFarge NorthAmerka 
Aggreqate Source: Pltt River Quany, Pitt Meadows,BC 
DateSampled: October I,2003 
Sampled By: Ken Pebon - LaFatge 

ASfM C 1271128 ! 2 3 Avemw 

Bulk Sp. Grcavity 256 277 238 2-76 

Apparent Sp. Gravity 2.77 878 2,78 2.77 

Bulk (SSD) Sp. Gravity 2,76 2.77 2.77 277 

Absorption (%) 0.115 0.14 Om?$ 0.2 


Note: The specific gravitiesand absorptions were mn on three 6 inch cobbles. 



PARTICLE SPECIFIC GRAVITY 




DEGRADATION 




Client: Miller Contracting, Inc 

ProJectName: ~ e a dof Thea F o s  

Project Number: Pending 

PONumber: 11738 

Date: I018103 

Sampled By: LaFargeXen Person 
Sample Date: 1011103 

Klrkland Sample ID#: 5742 
LocaUon: Pitt RIver Quarry 

Pitt River BC, Canada 
Suppller: LaFarge North America 
Sample: UnblendedSlope Armour 

Degradation"0"Value: 54 

Tested by: JW, VY 
Reviewed by: SMS 

Respectfully submitted, 

A*-A-By Sharon SchuIfz 



LA WEAR 




- -  

MURBER 

THURBER ENGINEERING LTD. 

Sulto 200,963651 Avenue, Edmonton, AB. Phone: (780)438-1460 Fax: (780)437-7125 

Clientr 

Project: 

AGGREGATE LOS ANGELES ABRASION TEST REPORT 

JJM Construction FUe No.: 

Slope Arrnour Date: 

19-1025.~~ 

14-oct-m 

SOURCE' 

DATE SAMPLED: 

PI[[River Quarry 

1-0~ t -03  

TYPE OF 'SAMPLE: 

DATE RECEIVED: 10-0ct-03 

SAMPLED BY: 

DATE TESTED: 

Client 

11-0ct-03 

MATERIAL GRA 

NO. OF SPHERES 

AT 1000 REVOLUTIONS 

7 


TESTED IN ACCORDANCE WITH - CSA A23.2 - 16A -CSA A23.3 - 17A -X- A S T M  C 131 -ASTM C535 
i 

COMMENTS:* Aftef 100 Revolutions. "After 500 Revolutions 

Me3I ~ h q r y  rraul.nnTa:bIf. 

1 

The testing sewlces here are for t he  sole use of the designated client only. Thls report constitutes a testing service only and does not 

fepmsent any results interpretatlon or opinion regarding speciflca?lonUOmpllanW or material 

provided by Thurber upon request, 


TECHNICIAN: AS 



MEMORANDUM 

TO: Wilder Construction Company DATE: October 20,2003 
1525 East Marine View Drive RE: Head of Thea Foss 
Everett, Washington 	 WaterwayRemediation Program
98201-1927 

Ph: (425) 55 1-3100 Site (253) 383-1055 
Fax: (425) 551-3116 Site (253)383-23 15 

ATTENTION: bh.Bill Bnckey JJM JOB NUMBER: 

RE: 	 IMPORTMATERIAL CKAIUCTER-IZATIONREPORT 
LARGE OUTFAILL SCOUR PROTECTION 

Supplier: La.Farge North America 
Source: Pitt River Quany, Pitt Meadows, BC Canada 

G M l N  SIZE ANALYSES 

Section 02315, Subsection 1.2.Bof the specifications noted that materials are to be tested for gradation 
in accordance with "ASTM 0422 without hydrometer analysis or ASTM C117 and C136", however 
these standards are for aggregate sizes up to 6" in diameter and therefore not applicab!e to Large 
Outfall Scour Protection material which has boulders up to 6 1". 

For this material, the supplier is proposing to build a "mock-up stockpile" and verify the gradation by 
counting the number of rocks o f  each s ize o f m aterial, c alculatethe w eights b ased on the specific 
gravity v alues, and c omp-are the v dues t o t he p roject r equirements. The mock-up stockpile would 
remain at the pit as a visual indicator for the operator while loading out the material. 

PARTICLE SPECIFIC GRAVITY 

Determining specific gravity values in accordance with the specified ASTM standards is impractical 
due to the large size of the material. However, a review o f  the specific gravity values determined on 
both the 6" cobbles (Slope Armour) and the 12" boulden (Small Outfall Scour Protection) from the 
same source and geological composition, indicates that values are similar for each size of material in 
this range and are well in excess of the minimum requirement of 2.5. We have summarized the values 
on the following table and respemully request that these values be acceptable for the Large 0uti;zl 
Scour Protection. 

Continued ... 

Head Office, Delta 	 Bellingham Office 
8828Rivcr Road 	 Suite 428 114 West Magnolia St. 
Dclm, B.C.V4G 1135 	 Bcllingham, W.A. 98225-43 18 
Tcl:(604) 346-0378 Fm:(604) 946-9327 Tel: (360)392-3978 Fax: (360)392-3979 



Project Memorandum Oaober 20,2003 
Head of Thea Foss Waterway Remediation Program 

I BuIk Specific Gravity I 2.76 I 2.78 1 
Apparent Specific Gravity 

1 

2.77 .. 1 2.79 
I 

2.78 
[ Bulk SSD Specific Gravity 2.77 1 2.78 2.78 IJ J 

DEGRADATION FACTOR 

Attached is a report prepared by AMEC Earth and Environmental detailing the results of the 
Washington State Department of Transportation (WSDoT) Method T-113 as carried out on the Slope 
h o u r  material. As the test specifies to discard all o f  the material passing the W sieve size, and 
crushing the material larger than %" down to %" in sire, we suggest that the values also represent the 
m e  Outfall Scour Protection material as it fiom the same source (and geological composition) and is 
tested on the same sizesof material. The results are summarized as follows: 

[ Resulting Slope Armour Value - / 54 I Specified Minimum Value => ( 15 1 

Attached is a 'IThwber Engineering Ltd. report showing the results of a LA Wear test as determined in 
accordanceAASHTO Test Method T-96IASTM C131, Grading A for the Slope Armour material. As 
there was no AASHTO/ASTM Grading size specified for Large Outfall Scour Protection material in 
the Contract, we suggest the mlues £rom the Slope Armour material (which were tested using the 
largest size noted in the test method) would also represent the Large Outfall Scour Protection material 
as it fiom the same source (and geological composition). The results are summarized as follows: 

I Resulting Slope Armour Loss => 1 28.5% / Specified Marimurn Loss 1 30% I 

Continued... 

IHead Office, Delta 0Bellingharn Oftice 
5828 Rivcr Road Suitc 428 114 Wcst Magnolia St. 
Ddra, B.C.V4G 1B5 Bdlingham, WA 9855-43 16 
Tcl: (604)946-0978 Fax: (604) 946-9327 Tel: (360) 392-3978 Fax; (360)392-3979 



Project Memorandum 
Head of Thea Foss Waterway Remediation Program 

October 20,2003 

CONCLUSION 

Basd  on the above information, Miller Contracting Inc. is coddent  the above materials rqesmt the 
material to be supplied to the project and that the products will perform as intended provided on-going 
quality control during production is carried out to confirm the material meets the gradation 
requirements. 

We trust this infonnatioliis satisfactory for the Contracting Entity to approve Warge  North America, 
Pitt River Quarry as a potential source of Large Outfall ScourPYOtection m aterial. P lease c ontact 
Mr. Craig Baskin if you have any questions or concems regarding this submittal, or 
Mr. Randy Daggitt if you have any questions or concems regarding construction management issues. 

Yours huly, 
Miller Contracting, Inc. 

% 
Craig Baskin 
Qual~tyManager 

Attachment: Thurber EngineeringLtd -Specific Gravity Reports (2) 
AM%C Earth and Environmental -Degradation Report (1) 
Thurber En,$neering Ltd. -LA Wear Report (1) 

Head Office, Delta 
8S28 River Road 
D t l g  B,C. V4G 1BS 
Tcl: (604)946-0975 Fa: (604) 946-9327 

Bellingham Office 
Suitc 428 114 Wcsr Magnolia St. 

Bcllingham, W.A 98225-43 18 
Tel: (360) 392-3978 Fax:(360)392-3979 



PARTICLE SPECIFIC GRAVITY 




THURBEll  ENGINEERING LTD. r-7 

AGG.FEMTEPHYSlCAL TEST REPQRT 

To: Mr.Craig Baskin 

Client JJM CONSTRUCTlON LTD. 
881CUtree Road 
Vlcton'a, BC 
VSB 4v5 

File Nbr. 49-102643 

Report Date: 14-0c-t-03 

Pmject: HEAD OF THEA FOSS TACOMA, WA. 

MaterialDescription: Slope Armour 
Aggregate Supplier: LaFarge NorthAmerfca 
Aggregate Source: Pltt RiverQuarry, Ptti Meadows, BC 
DateSampled: Ckbber 1,2003 
Sampled By. Ken Person- LaFarge 

1 2 3 Average 
Bulk Sp. Gravity 2.76 2.77 2.56 2.76 
Apparent Sp. Gravity 2.77 278 278 2.77 
Bulk (SSD)Sp. Gravity 2.76 2.77 2.77 277 
Absorption (%) 0.16 0.14 0.'I8 0.2 

Note: The specific gravities and absorptionswere run on thtee 6 inchcobbles. 



THURBER ENGINEERING LTD. 

AGGREGATE PHYSlCAl TEST REPORT 

To: Mr. Craig Baskfn Fib Nbr. lfMo2fi.43 

Client JJM CONSTRUCTIONLTC).
~137 Koaa 

Report Date: 160ct-03 

Victorla, BC 
V9B 4v5 

Project: HEAD OF THEA FOSS -TACOMA, WA 

Material Description: Small ChEa1l Prdection 
Aggregate Supplier. LaFarge NorUI Amerlca 
Aggregate Source: Pitt RiverQuarry, Pitt Meadows, BC 
Date Sampled: October I,2003 
Sampled By: Ken Person - LaFarge 

p$TM C 127/128 I 2 Averztge 
Bulk Sp. Gravity 2.?9 2% 2.78 
Apparent Sp. Gravity 2.79 2.78 2.79 
Bulk (SSD) Sp. Gravity 2.79 2-78 2.78 
Absorption (%) 0.4 0 0.10 02 

Note: The specific gravities and absorptionswere run on two 12 inch boulders. 



DEGRADATION 




Client: Miller Contracting, Inc 

Project IUatne: 

Project Number: 

PO Number: 

~ e a dof Thea Foss 

Psndlng 

11738 

Date: 

Sampled By: 
Sample Date: 

IOf8lO3 

LaFarge4en Person 

10/1103 

KlrklandSample ID#: 
Location: 

Supplier: 
Sample: 

Degradation "0"Value: 

5742 
PItt River Quarry 
Pitt River BC, Canada 
LaFarge North America 
UnblendadSlope Armour 

Tested by: 
Revfewedby: 

JW, YY 
SMS 

Respectfully subrnltted, 

A-By Sharon Schultr 



LA WEAR 




-- 

- - 

-- -- 

THURBER ENGINEERING LTD. 


Suits 200,963651 Avenuc, Edmonton, AB. Phone: (780)938-1460 Fax: p 8 o )  437-7125 


AGGREGATE LOS ANGELES ABRASION TEST REPORT 

Client: JJM Construction File No.: 19-1025-43 

Project: Slope Arrnour Date: a-0a-03 

SOURCE: Pitt River Quarry . TYPE OF SAMPLE: SAMPLED BY: CGem 

DATE SAMPLED: 1bcl-03 DATE RECEIVED: i010ct-03 DATE TESTED: 1r -octa 

MATERIALGRADING: A 
- .  

I I 

SIEVE SIZES, mm WEIGHTI I
L 

PASSING 37.5 RETAINED 25.0 1241.3 g 
r 

PASSING 25.0 RETUNED 19.0 1250.7 g 

1 
PASS1NG 19.0 RETAINED ? 2.5 1251.0 g 


, 


[NO. OF SPHERES 

Iw. OF SPHERES 4999.5 g 11.7mrn MATERIAL AFTER TEST ;=I 
1 

LOSS AT 7 0 0  RNOLUTlONS 6,1°rC LOSS AT 500 REVOLUTlONS 28-5% 

LOSS AT 200 REVOLUTIONS, % LOSS AT 1000 REVOLUTIONS '/o 

CSA A23.2 - 16A -CSAA23.3-17A - X  AS 


COMMENTS: 'After 100 Revolutions. "After 500 Revolutions 


represent any results interprefatlon or opinion regarding speciflaatlon compliance or marerial 
provided by Thurber upon request 

TECHNICIAN: AS 



MEMORANDUM 

TO: 	 Wilder ConstructionCompany DATE: October 20,2003 
1525 East Marine View Drive RE: Head of Thea Foss 
Everett, Washington Waterway Remediation Program 
98201-1927 


Ph: (425)551-3100 Site (253) 383-1055 

Fax: (425) 551-3116 J Site (253) 383-2315 u y  
ATTENTION: Mr. Bill Brickey JJM JOB NUMBER: 391 

RE: 	 W O R T  MATERIAL CEUUCTERIZATION REPORT 
SMALL OUTFALL SCOUIi PROTECTION 

Supplier: LaFarge North America 
Source: Pitt River Quarry, Pitt Meadows, BC Canada 

GRAIN S U E ANALYSES 

Section 023 15, Subsection 1.2.Bof the specifications noted that materials are to be tested for gradation 
in accordance with "ASTM 0422 without hydrometer analysis or ASTM C117 and C136', however 
these standards are for aggregate sizes up to 6" in diameter and therefore not applicable to Small 
Outfill Scour Protection material which has boulders up to 13". 

However, the supplier is proposing to venfy the gradation of this material by using plywood cutouts of 
the required sizes of material as sieve screens and hand sort the rocksby size into barrels for weighmg 
(via loader bucket) on their pit scales. Typically, one test requires about 8 to 10 man-hours to carry 
out. This testing will be carried out to confirm the gradation prior to loading the material onto the 
barge for delivery. 

PARTICLE SPECIFIC GRAVITY 

Attached is an Aggregate Physical Test Report prepared by Tnurber Engineering Ltd. showing the 
specific gravity results of two 12" boulders as tested in accordance with ASRvI C117 and C128. The 
following table summarizes the results. 

Continued... 

[Head Office, Delta 0Bellingham Ofice 
8828 Rivu Road Suirc 428 114 West Magnolia St. 
Delta, B.C.V4G 1B5 Bcllingkom, W . k  982254315 
Tcl: (604) 946-0975 Fax: (604)9 6 9 3 2 7  Td:(360)392-3978 Ps: (360)392-3979 



Project Memorandum October 20,2003 
Head of Thea Foss Waterway Remechation Program 

Bulk Specific Gravity 2.79 2.77 
Apparent Spwifio G~avity 2.79 2.75 

Bulk SSD Specific Gravity 2.79 2.78 2.78 
1) 

Although the Contract does not specify which specific gravity test is applicable, a review of the results 
indicates that the values fiom all three methods of determination (Apparent, Bulk and SSD) are above 
the W u m  requirement of 2.5. 

DEGRADATION FACTOR 

Attached is a report prepared by AMEC Earth and Environmental detailing the results of the 
Washington State Department of Transportation (WSDoT) Method T-113 as carried out on the Slope 
-our material. As the test specifies to discard all of the material passing the %" sieve size, and 
crushing the material larger than %" down to %" in size, we suggest that the values also represent the 
Small Outfall Swur Protection material as it from the same source (and geological composition) and is 
tesred on the same sizes of material. The results are summarized as follows: 

( Resulting Slope Armour Value => / 54 . I Specified Minimum Value =z 1 15 

Attached is a Thurber Engineering Ltd. report showing the results of a LA Wear test as determined in 
accordance AASHTO Test Method T-96/ASTM C131, Grading A for the Slope Armour material. As 
there was no AASHT0IASR.I Grading size specified for Small Outfall Scour Protection material in 
the Contract, we suggest the values from the Slope h o u r  material (which were tested using the 
largest size noted in the test method) would also represent the Small Outhll Scour Protection material 
as it fiom the same source (and geological composition). The results are summarized as follows: 

I Rrsulting Slope Armour Loss I 28.5% I Specified Maximum Loss - 1 30% I 

Continued... 

HeadOffice, Delta 
8828 f i v u  Road 
Delta, B.C.V4G 1135 
Tcl: (604)346-0978 Fax: (604) 946-9327 

Bellingham Office 
Suicc 428 114 West Magnolia St 
BcIlingham, W.A. 952254313 
Tcl: (360)392-3978 Fa:(360)392-3979 



Project Memorandum 	 October 20,2003 
Head of Thea FossW a t m a y  Remediation Program 

CONCLUSION 

Based on the above information, Milla Contracting Inc. is confident the above materials represent the 
material to be supplied to the project and that the products will perform as intended provided on-going 
quality control during production is carried out to confixm the material meets the gradation 
requirements. 

We trust this information is satisfactory for the Contracting Entiw to approve LaFarge North America, 
Pitt River Quarry as a potential source o f S mall 0utf'all S cour P rotection m aterial. P lease c ontact 
Mr. Craig Basldn if you have any questions or concerns regarding this submittal, or 
Mr. Randy Daggitt if you have any questions or concerns regarding construction management issues. 

Yours auly, 

Craig Baskin 
QualityManager 

Attachment: 	 Thurber Engineering Ltb -Specific Gravity Report (1) 
AMEC Earth and Enviro~lenCd-Degradation Report (1) 
Thurba EngineeringLtd. -LA Wear Report (1) 

Head Office, Delta nEellingham Office 
8828 River Road Suitc 428 114 West Magnolia Sr 
Delm, B.C. V4G IB5 Bcllinghorn, W.A. 98225-43 11; 
Tcl: (604)946-0978 Fax: (604)946-9327 Tcl: (360)392-3778 Fa: (360)392-3979 



PARTICLE SPECIFIC GRAVITY 




THURBER ENGINEERING LTO. I----, 
Suce 210.A 4 7 5  Vitwrff10r.Z AVe. 


WG~OPIA.B.C. VeZ 6LB 

Phone E25017Is?7.2201 

Fpx (2505727-3710 

E W l  vlccorla@churdrr.ce 


AGGREGATE PHYSICALTEST REPORT 

TO: Mr. Craig Baskln File Nbr. 1SI02.S-43 

Client: JJfW CONSTRUCTION LTD. 
2337 A m Koaa 
Victoda, BC 

VfiB 4V5 


Project: HEAD OF THEA FOSS - TACOMA, WA. 

Material Description: Small Ouffall Pmtecfion 
Aggregate Supplier. LaF- North America 
Aggregate Source; P iRNer Quarry, Pitt Meadows, BC 
Date Sampled: October \ 2003 
Sampled By: Ken Person - LaFarge 

ASTM C 7271128 ! 
Bulk Sp. Gravity 2-79 
Apparent Sp. Gravity 279 
Bulk (SSD) Sp.  Gravity 2.79 
Absorption (%) 0.10 

Note: The specific gravltles and absorptions were run on two qZ inch boulders. 



DEGRADATION 




Client: Mlller Contracting, Inc 

Project Name: 

Project Number: 

PONumber: 

Head of Thea Foss 

Pending 

11738 

Date: 

Sampled By: 

Sample Data: 

1Ol8103 

LaFarge-Ken Person 
1011103 

Kirkland Sample ID#: 
Location: 

Suppfiet: 
Sample: 

Degradatlon "D" Value: 

5742 
Pitt Rber Quarry 
Pltt RIver BC, Canada 
LaFarge North Amerlca 
Unblended Slope Armour 

Tested by: 
Revfewed by: 

JW, YY 
SMS 

Respectfully subrnltted, 

A s - eBy Sharon SchultzA-



LA WEAR 




THURBER ENGINE€ RING LTD. a Suite 200, 9636-51 Avenue, Edmonton. AB. Phone: (78.U)438-1460 Fax: (780) 437-7125 

W R W R  

AGGREGATE LOS ANGELES ABRASION TEST REPORT 

Client: JJM Construction File No.: 141025-43 

Project: Slope Armour Date: i e ~ c t - 0 3  

SOURCE: Pltt River Quarry TYPE OF SAMPLE: SAMPLED BY: CGent 

DATE SAMPLED: 1-0cl-03 DATE RECEIVED: 1010~t-03 DATE TESTED: 11-Gct-03 

MATERIAL GRADING: A 

SIEVE SLZES, mm WElGHT 

NO. OF REVOLUTIONS 

-- . 
TESTED IN ACCORDANCE WITH - CSAA23.2-16A -CSAA23.3-17A -X- ASTMC131 -ASTM C535 

COMMENTS: 'After 100Revolurions. "ARel500 Revollrtions 

NQ 
Q E . ~ w / U ,  qra-Tuia 

The testing servlces here are for tht soleuse o f  the designaled dlent only. This report constitutes a resting service only and d w s  no! 

represent any rtsuits interprelatlon Or opinion regarding speciflcallon CQmplima or material 

provided by Thurber upon request. 


TECHNICIAN: AS 

I 



MEMORANDUM 
es1-P-f 

TO: Wilder ConstructionCompany 
1525East Marine View Drive 
Everett, Washington 
98201-1927 

DATE: Octoba 20,2003 
RE: Head of Thea Foss 

Watemay Remediation Pro-

Ph: (425)551-3100 , Site (253) 383-1055 
Fax: (425)551-31164 Site(253)383=2315%4q 
ATTENTION: Mr. Bill Brickey JJM JOB NUMBER: 391 

RE: IMPORT MATE= CHARACTERIZATION REPORT 
SLOPE CAP 

Supplier LeHigh Northwest Materials 
Source: Producers Pit, Victoria, BC Canada 

GRAIN SIZE ANALYSES 

Attached are two Sieve Analysis Repom prepared by Thurber Engineering Ltd. The results are 
summarized on the followingtable. 

A review of the results indicates the gradation of the material (as tested in accordance with ASTM 
C117 and C136)meets the project. 

PARTICLE SPECIFIC GRAVITY 

Attached is .anAggregate Physical Test Report prepared by Thurber Engineering Ltd. showing the 
specific gravity results of two samples as tested in accordance with ASTM C117 and C128. The 
following table summarizes the results based on the material gradation. 
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Project Memorandum October 20,2003 
Head ofThea FossWatenvay Remediation Program 

Apparent Specific Gravity 

Although the Contract does not specify which specific gravity test is applicable, a review of the results 
indicates that the values from all three methods of determination (Apparent, Bulk and SSD) are above 
the mhhnumrequirement of 2.5. 

DEGRADATION FACTOR 

As the specified degradation test is a Washington State Department of Transportation (WSDoT) 
Method (T-113),only a limited number of laboratories have the specialized equipment to carry out this 
test. Samples have been submitted to AMEC Earth and Environmental's Kirkland, WA laboratory for 
testing and the results are scheduled to be available by Wednesday, October 22, 2003. However, 
based on a review of the LA Wear test results which show only a small percentage of loss, it is 
anticipated that the material is competent enough that it will meet the project requirements for 
degradation. We will fonvard the final results of degradation testing immediatelyupon completion. 

Attached is a Thurber Enpeering Ltd, report showing the results of a LA Wear test as determined in 
accordance A ASHTO T est M ethod T -96/ASTM C 131, Grading D. The results are summarized as 
follows: 

1 Resulting Loss => 11.0% / Specified Maximum Loss => 1 30% 

A review of the results indicates the material meets the project requirements. 

CONCLUSTON 

Based on the above idomlation, Miller Contracting h c .  is confident the above materials represent the 
material to be supplied to the project and that the products will perform as intended provided on-going 
quality control during production is carried out to confirm the material meets the gradation 
requirements. 

Continued... 

/ Head Office, Delta Bellingham Office 
8828 kvcr Road SuAe 428 1 14 West Magnolia St. 
Delta, B.C. V4G Bellingham, W.A. 96225-43 13 
Tcl; (604)946-0978 Fax: (604) 946-9327 Tcl: (360)392-3978 Fax: (360)392-3979 



Project Memorandum October 20, 2003 
Head ofThea FossWaterway RemediationProgram 

We trust this information is satisfactory for the Contracting Entity to approve Lmgh Northwest 
Materials, Producers Pit as a potential source of Slope Cap material. Please contact Mr. Craig Baskin 
if you have any questions or concerns regarding this submittal, or Mr. Randy Da&tt if you have any 
questions or concernsregarding constructionmanagement issues. 

Yours MY, 

Craig Baskin 
Quality Manager 

Attachment: Thurbtr Engineering Ltd. -Sieve Analysis Reports (2) 
Thurber Engineering Ltd. -SpecificGravity Report (1) 
Thurber EngineeringLtd. -LA Wear Report (1) 

Head Office, Delta Bellingham Office 
8828River R o d  Suitc 425 1 14 Wesr Magnolia St. 
Delta, B.C. V4G 1B5 Bellinghmn, W . A  98225-43 18 
Tel: (604) 946-0978 Fax: (604) 946-9327 Tel: (360)392-3978 Fax: (360)392-3979 



GRAIN SIZE ANALYSIS 




THURBER ENGINEERING LTD. 

Suim 210.4475 Vkwrnont Ave. 
v~CTOql.4.B.C. vsz 6 ~ 8  
Phone (2501727-2201 
Pax (250172737 10 
Email mail@vic.~~urborgra~~.com SIEVE ANALYSIS REPORT T)-IURS€R 

TO: Mr. craig Baskin F IE NUMBER: 1 9 - 1 0 ~ 4  

REPORTDATE: 09Dct43 
CLEM: JJM CONSTRUCTON LTD. P.0.e =rl89l 

891 Attred Road Cast Code 8: 6093914160 
Wcforia, BC 
V98 4VS 

PROJECT: HEAD OF fHEA FOSS -TACOMA, WR 

DATESAMPLED: 014ct43  BY: LeHigh MATERW DESCRIPTION: S U P E  CAP 
DATE RECEIVED: OJ.Oct43 BY: BRE SWPLE NUMBER; GSz 03-1 
DATETESTEL): OBoseoJ BY: ORE SOURCE OF MATERIAL: Producers pit 
TEST MFTHOD: A S M  C 117l C 136 AS RECENED MO&TURE CONENT: 221: 

REMARKS: Plottedwith Stope Cap aggregate specification 

SIEVE OPENING IN MILLIMFTRES 
10 

1 

Gravel SiiT-~tlca[t 
mm I Inches I Upper I 

2 100 
#4 80 

Lower 

100 43 
21 

IN 

IN 



Sui~:e1 C.4a7S Vl€AwmDnc Ave. 

VIOTORIA. Q.C. VSZ ELG 

PMftn C2Sm 7;?7-aZO1 

F a x  (2501717.371o Sl- W Y S1S REPORT 

Ernell ~ r c u o r ~ o 9 m c r ~ r . ~  


TO: Mr.Craig Baskln FILE NUMBER 19402543 

@I-Fhnd 

REPQRT tXm M-Qd43  
CLIENT: U MCQNSl'RUCTONLTD. 

vtctorla, sc 

Vsa~ V S  


PROJECT HEAD OF THEA FOSS -TACOMA, WA. 
-

DATE SAMPLED: ZHXt-03 BY: LcHQh MATERIAL DEGCRIPTION: SLOPE CAP 

WTERECElVEa 2Q-Ch343 RY: BRE SAMPLE NUMBER: QSz (U-8 
~~A~E~TES~EQ2PQct43 BY: AOMl GOURGE QF MA'fERW Ibzd~#nPit 
~ S T ~ Q C I :  AS RECEIVER MQlSTURE C Q N I W T  4 C AASTMCl I7 fC136  

REMARKS: Plotted with Slope Cap agpgate specification 

1 10 
SIEVE OPENING W.MIUIMR#ES 



PARTICLE SPECIFIC GRAVITY 




THURBER ENGINEERING LTD. 	 u 

To: 	 Mr. Weig BasWn File Nbr. IS102543 

Client 	 JJM CONSTRUCTlON LTD. Report Date: 14-Oct-03 
881 Minx Road 
Victoria, BC 
VBB 4V5 

Proiact: 	 HEAD OF THEA FOSS- TACOMA, W A  

Material Description: Slope Cap 
AggregateSupplier: LeHigh Northwest Materials 
Aggregate Soune: ProducersPit, Victoria, BC 
Date Sampled: October 1,2003 
Sampled By: Robert Bada - LeHigh 

ASTM C 127 (+4.75mml 'l 2 Average 

Bulk Sp. Gravity z S ~  230  2.91 

Apparent Sp. Gravity 2.96 2.96 2.96 

Bulk (SsD) Sp. Gravity 293 2.92 2.92 

Absorption (%) 0.6 0.6 0.6 


ASTM C 128 (4.75 rnml 1 z Averaqe 

Bulk Sp. Gravity 2.70 2.72 2.71 

Apparent Sp. Gravity 2.83 2.84 2.83 

Bulk (SSD) Sp. Gravity 2.75 2.76 2.75 

Absorption (%) 1.6 1.6 1.6 


CornbinedSpBCif~cGravihr 8Absmdon based on Sieve Analysis 

Bulk Sp. Gravity 279 

~pparentSp. G m @  2.823 

Bulk (SSO] Sp. Gravity 2.82 

Absorption (%) 1.2 




LA WEAR 




- - 

-
THURBER ENGINEERING LTD. 

4 Sulte 200.9636-51 Avenue, Edrnonmn,AQ. Phone: (780)438-1460 fax: (780)437-7125 
THURBeR 

AGGREGATE LOSANGELES ABRASION TEST REPORT 

Client: J3M Construction File No.: 19-1025-43 

Project: Slope Cap Date: 17-Oct-03 

SOURCE: ProducersPit TYPE OF SAMPLE: SAMPLED BY: Client 

DATESAMPLED: 1-0d-03 DATE REEIVED: 16-Oct-03 DATE TESTED: 16-Oct-03 

MATERIAL GRADING: D 

I
I 

SlWE SIZES, mm WEIGHT 

PASSING 475 RETAINED 2 3 6  5000.2g 

PASSlNG - RETAINED -
PASSING RETAINED 

PASSING RETAINED 

LOSS AT f 00 REVOLUTIONS LOSSA 7  600RRIOLUTlONS 

TESTED IN ACCORDANCEWITH - CSA A23.2 - 16A -CSA A23.3 - 17A -X- ASTM C131 -A X M  C53S 1 
COMMENTS: * After 700 Revolutions. "ARer 500 Revolutions 

4 8 3  
Ctlwoq U, RuA M a r l U  l a 8 1 1  

-. -I -
The testing sewices here are for rhe sole use of the designated cfient only. This report constitutes a testlng senn'ce only and does [ tot  
r e p n ~ n tany rrsuits rnterpretatian or . opinlon regaralng spea'ficsb'on compliance or material terpmatian ill be 
provided by Thurber upon request, 

TECHNICIAN: AS 



MEMORANDUM 

TO: Wilder Construction Company DATE: October 20,2003 
1525 East Marine View Drive RE: Head of Thea Foss 

. Everett, Washington Waterway Rmediation Program 
98201-1927 

Ph: (425) 551-3 100 Site (253) 383-1055 

Fax: (425) 551-3116 J Site (253) 383-2315 J 
ATTENTION: Mr. Bill Brickey JJM JOB NUMBER: 

RE: 	 IMPORT MATERIAL CHAJUCTERIZATION REPORT 
ELABITAT MIX 

Supplier: 	 LeHigh Northwest Materials 
Sourcc: 	 Produces Pit, Victoria, BC Canada 

GR4IN SIZE ANALYSES 

Attached are hue Sieve Analysis Reports prepared by Thurber Engineering Ltd. The results are 
summarized on the following table. 

A review of the results indicates the gradation of the material (as tested in accordance with ASTM 
C117 and C136) meets the project requirements with the exception of the percent passing the 12.5mm 
sieve which is between 2% and 5% higher than the upper specified limit (marginally finer). 

PARTICLE SPECIFIC GRAVITY 

Attached is an Aggregate Physical Test Repon prepared by Thurber Engineering Ltd. showing the 
specific gravity results of two samples as tested in accordance with ASTM C117 and C128. The 
following table summarizes the results based on the material gradation. 

Conrinued... 

Head Office, Delta 0Bellingham Office 
8828 Rivcr Road Suirc 428 1 14 West Magnolia St. 
Delta, B.C, V4G 1B5 Bcllingham, W.A. 982254318 
Tcl: (604) 946-0978 Fax: (604)946-9327 Tcl: (360)392-3978 Fax:(360)392-3979 



Project Mern~rand~m October 20,2003 
Head of Thea Foss Waterway Remediation Program 

Although the Contract does not specify which specific gravity test is applicable, a review of the results 
indicates that the values from all tbree methods of determination (Apparent, Bulk and SSD)are above 
the minimum requirement o f  2.5. 

DEGRADATION FACTOR 

As the specified degrada~iontest is a Washington State Department of Transportation (WSDoT) 
Method (T-113), only a limited number of laboratories have the specialized equipment to carry out this 
test Samples have been submitted to AMEC Earth and Environmental's Kirkland, WA laboratory for 
testing and the results are scheduled to be available by Wednesday, October 22, 2003. However, 
based on a review of the LA Wear test results which show only a small percentage of loss, it is 
anticipated that the material is competent enough that it will meet the project requirements for 
degradation. We will fonvard the final results o f  degradation testing immediately upon completion. 

~ t tachedis a Thurber Engineering Ltd. report showing the results of a LA Wear test as determined in 
accordance A ASHTO T est Method T-96/ASTM C 131, Grading B . T he results are s umrnarized as 
follows: 

[ Resulting Loss => [ 13.7% 1 Specified Maximum Loss => 1 30% 

A review of the results indicates the material meets the project requirements. 

CONCLUSION 

Based on the above information, Miller Contracting Inc.is confident the above materials represent the 
material to be supplied to the project and that the products will perf= as intended provided on-going 
quality control during production is carried out to confirm the material meets the gradation 
requirements. 

Continued ... 

/ Head Ofice, Delta [7Bellingharn Office 
6828 River R o d  Suite 428 114 W e s  Magnolia St. 
Delta, B.C. V4G 1B5 Bdlingham, W.A. 98225-43 I8 
Tel: (604) 946-0978 Fax: (604) 946-9327 Tel: (360)392-3978 Fax: (360)392-3979 



Project Memorandum 	 October 20,2003 
Head of Thea Foss Waterway RemediationProgram 

We trust this information is satishctory for the Conkacting Entity to approve LeHigh Northwest 
Materials, Producers Pit as a potential source of Habitat Mix material. Please contact Mr. Craig 
Baskin if you have any questions or concerns regarding this submittal, or Mr. Randy Daggitt if you 
have any questions or concerns regarding construction management issues. 

Yours d y ,  

CraigBasldn 
QualityManager 

Attachment: 	 Thurber EngineeringLtd. -Sieve Analysis Reports (2)  
Thurber Engineering Ltd. -Specific Gravity Report (1) 
Thurber Engineering Ltd. -LA Wear Report (1) 

Head Office, Delta 	 Bellingham Office 
8826 River Road Suite 428 114 West Magnolia Sr. 
Delta, B . C  V4G 1B5 
Tcl: (604)946-0978 Fax: (604)946-9327 



GRAIN SIZE ANALYSIS 




S u i ~2 2  0.4475 Viewmont A*. 

VtcTORlA, E.C. V6Z 6Le 

Phone (2501727-2207 

Fax (25017274710 
 SIEVE ANALYSlS REPORTEmsit moil Qvlc.~hurbergm~p.corn 

TO: 	 ~ r .Craig Baskln 
REPORT DATE: 09-0ct-03 

CLIENT 	 JJM CONSTRUCTON LTD, P.O,#: . 11891 
€394 Attree Road Cost Cade #: 6(19591-8160 
Victoria, BC 

PROJECT: HEAD OF THEA FOSS -TACOMA, WA. 

DATE SAMPLED: 01-0ct-03 BY: M g h  MATERIAL DESCRIPTION: HABUAT MIX 
DATE RECEIVED: 03bct-03 BY: BRE SAMPLE NUMBER; 'GSr 034 
DATE TESTED: 06-0ct-03 BY: BRE SOURCE OF MATERIAL: Produces Plt 
TESYMFfHOD: ASTM C 117 1C 9% AS RECEIVED MOISTURE CONENT: 1.5% 

R E M R K S  Plottedwith Habitat Mix aggregate specifcation ...- ,, 

I -
Sand Sue 

mrn 1 Inshe I 
spec~trcat~on 
U 

37.5 11 /2  95 
100 

80 
100 

97 
IN 

OUT 
0.075 r -00 

4- . 



Sdw 210.4475 ' A c w n y o n t  A q ,  


VIC-rOAlh. B.C, veZ 6-8 

h a m  C2503 727*e201 

FSX 1250 727.371o 	 SIF-VF ANALYSIS REPQRT 
Emeil .r;ecurl&hurb6-.ce 	 T W U R f f E F l  

TO: Mr. 8.om 	 FIE NUMBER: 1s-1mSu 
REPQRTQAE ZXld4Ki 

PROJECT: HEAD OF THEA FOSS TACOMA, W A  

MESAMPGU 200ct03  E X  u i a h  	 MATERVV, DESCRIPnON: HABITAT MIX 
OATERECE\ED:2eQcta BY: BRE SAMPLE NUMBER GSZcia-7 
DATE TESTED ZlUd4S  BY: AGW SOURCEOFMATERYV: Pfoclu~are:Ptt 
T E S ~METHOD: MTM c 117 c136 A6 RECELVEQMQ\STURECONTENT: 2.6% 

REMARKS: P b b dwlUI H a b M  Mix aggmgah spcifi-n 



PARTICLE SPECIFIC GRAVITY 




s u ( ~2'10. V ~ ~ ~ v m o f l C4 ~ 7 5  &"€9. 

VICTOPIP, B.C.V ~ ZzLa 

Ph~ym:CSSOI 727-220' 
Pax 12501 7ST-37 '  @ 

E m i l  dctor iedrmurbW 

AGGREGATEPHYSlCALTEST REPORT 

~ b r .To: 	 Mr. Cralg Baslcln ~ n 0  494 025-143 

Client: 	 JJM CONSTRUCnON LTD. 
891AWee R Q B ~  
Wctotla, E3C 
ma4v6 

Project 	 HEADOF THEA FOSS- TACOMA, WA. 

Material Descri-@on: HabT&t Mix 
Aggregate Supplier. LeHigh NorthwestMakrlak 
Aggregate Source: Producers Pit,Victoria, BC 
Date Sampled: Octobw I,2003 
Sampled By 	 Robert Bada - LeHigh 

1 2 &wage 

Bulk Sp. Gravity 2~.1 ~ 3 0  2.91 

ApparentSp. Gravrty 2.96 D 6  2W 

Bulk (SSD) Sp. Gravity 2.93 2.92 2.92 
Absorption (%) 	 0.6 0.6 0.6 

&STM C 128(4.75mrnl 1 2 Ayerage 
Bulk Sp. Gravity 	 270 272 2.71 
~pparentSp. Gravity 2.83 2.84 283 
BulK (SSD)Sp.Gravtty 2.75 2.76 2.76 
Absorption (%) 	 1.6 1.6 4.6 

Combined Specific Gravity & AbsoIption based on Sieve Analvsis 
Bulk Sp. Gravity 	 2.82 
Apparent Sp. Gravity 2.90 
Bulk (SSD) Sp.  Gravity 2-85 
Absorption (9%) 	 1.d 



LA WEAR 




THURBER ENGINEERING L T ~ .  


Suib 200, 9636-5, Avenue, Edmonton, AB,' Phone: (780)438-1460 Far: (780)437-7125
f l1 
THURBER 

AGGREGATE LOS ANGELES ABRASION TEST REPORT 

Client: JJM Construction File No.: 19-1025-43 

Project: Habitat Mix Date: 14Ocl-03 

SOURCE: Producers Pit TYPE OF SAMPLE: SAMPLED BY: ~eHigh 

DATE SAMPLED: 1-0d-03 DATE RECEIVED: 10-0~t -03  DATE TESTED: 11-0-

I MATERML GRADING: 8 

, 

PASSING 19.0 RElAfNED 125  2502.2 g
1 
PASSING 125 RE'rAI NED 9.5 2503.5 g 

t 

PASSING RETAINED g 
t I 

'NO. OF REWOLUTlONS 500 TOTAL SAMPLE 5005.72g 

NO. C F SPHERES 11 1.7 mm MATERIAL AFTER TEST aBe8.4 g' 

IWT. OFSPHEWS 4580.5g 11.7 rnm MATERIAL AFTER TEST 319.4 gm 

LOSS AT 200 REVOLUTIONS. % LOSS AT ? 000 REVOLUTIONS % 

-. 


TESTED IN AGCORDANCE WITH - GSA A23,2 - 7 6A -CSAA23.3 - 17A -X- ASrrul C737 -ASTM CS35

ICOMMENTS: "Afief 500 Revolutions* Afier 100 Revoiutlons. 

-1 
C m b 0 ~I f .  P k  AddFDnJ f .:LC 

CI 

The testing services here are for the sole use of the designsted dicnt only. ~nis-estln~ service only and doas not  
represent any results incerpreLa(i0nor opinion regarding specification compliance or material suitability. E n g i n e  n e r p r e ~ t i o nwill b 
provided by Tllclrber upon request. 

TECHNICIAN: AS 



__________________________________________________________________ 

Dalton, Olmsted & Fuglevand, Inc. Environmental Consultants 

10827 N. E. 68th St., Suite B • Kirkland, Washington 98033
Telephone (425) 827-4588 (FAX 425-739-9885) 

MEMORANDUM 

TO: Piper Peterson Lee – EPA 

FROM: Terry Olmsted - DOF 

DATE: October 23, 2003 

SUBJECT: Request for EPA approval of Materials – Supplemental Testing Results - 
Degradation Test Results for Slope Cap and Habitat Mix Materials 
Thea Foss Waterway Project 

REF. NO: PAP-001-03 

CC: Beth Coffey - Emile Pitre - COE 
Lotte Hass – PacifiCorp 
Greg Hartman - DOF 
Gary Braun – Tetra-Tech-FW

 _________________________________________________________________ 

This supplemental memorandum transmits the degradation test results for the Slope Cap 
and Habitat Mix materials.  We have attached the revised summary table for each of 
these materials along with the testing laboratory data sheet to this memorandum.   

Our review of these physical test results indicate that these materials meet the specified 
requirements.   


We request your approval use of these materials. 


Terry Olmsted 




Physical Characterization of Materials Head of Thea Foss 
(Lehigh Northwest Materials) Remediation 

SLOPE CAP 

Section Paragraph 
Performed 

by: Submittal Requirement 
Satisfies 

Req. 
2315 

Y 
Y 
Y 
Y 
Y 

Y 

Y 

Y 

1.2 B & Thurber Grain Size Distribution (ASTM D422-63 w/o hydrometer, or ASTM C 136 & ASTM C 117) 
2.4 A Engineering Gradation Gradation 

Ltd. Sieve Size Percent Passing Sieve Size Percent Passing 
2 inch 100 & 100 2 inch 100 

U.S. No. 4 58 & 57 U.S. No. 4 55-80 
U.S. No. 10 43 & 46 U.S. No. 10 35-65 
U.S. No. 40 21 & 26 U.S. No. 40 5-30 
U.S. No. 200 1.4 & 1.7 U.S. No. 200 0-5 

2315 
1.2 I 

Thurber 
Engineering 

Ltd. 

Specific Gravity ASTM D 854 or ASTM C 127 and ASTM C 127 & ASTM C 128 
Apparent=2.91, 2.90; Bulk= 2.96, 2.95; 

SSD Bulk= 2.93, 2.92 (See note2) 
SG > 2.5 

L.A. Abrasion, 500 Rev., material retained on a 3/4" sieve, (AASHTO T-96 Grading B For Habitat Mix & 
Grading D for Slope Cap Material) 

11% Material Retained on 3/4" Sieve > 30% 

Degradation (WSDOT 113) 
42 Degradation Factor >15 

Note1: The slope cap, large outfall scour protection, and small outfall scour protection materials are from the same source and are the same 
materials. The LA abrasion test results for the slope armor material also applies to the slope cap, large outfall scour protection, and small outfall 
scour protection materials. 

Note2: Results of two samples utilizing ASTM C 127 



001 10/22/2003 16:14 FAX 12504787280 JJM GROUP VICTORIA 	 @I 

MEMORANDUM 2 pwe5 

TO; ' Wildm Construction Company 
1525 East MarineView Drive 
Everett, Washington 
98201-1927 

DATE: 
RE: 

October 22,2003 
Head o f  Thea Foss 
Waterway RemediationProgram 

Ph: (425) 55 1-3100 Site (253)383-1055 
Fax: (425) 551-31 16 J Site (253) 383-2315 

ATTENTION: Mr. Bill Biiclcev JJM JOB YUMBER: 391 

RE: 	 IMPORT MATERIAL CHARACTERIZATION REPORT 
SLOPE CAP 
DEGRADATION RESULTS 

Supplj.er: LeHigh Northwest Materials 
Source: Producers Pit, Victoria, BC Canada 

This report should be considered supplemental to Miller Contracting Inc.'s original Import Material 
CharacterizationRepork dated October 20,2003 in which the Degradation results were pending. 

Attached is a report p~eparedby AMEC Earth and Environmental detailing the results of the 
Washington State Department of Transportation (WSDoT) Test Method T-113 as carried out on the 
Slope Cap material. The results are summarized as follows: 

Resulting Slope Cap Value b 42 	 Specified Minimum Value b 15 

A review of the results indicates the material meets the project requirements. 

We trust this report is satisfactory. Please contact the undersigned if you have any questions or 
concerns. 

Yours truly, 
Miller Contracting, h/c..-, 

Craig Baskin 
Quality Manager 

Attachment: 	 AMEC Earth and Environmental -Degradation Reports (1) 
Cblmemol3 

Head Office, Delta 0Bellingham Office 
8828 River Road Suite A28 114 West Magnolia St. 
D e l t ~B.C. V4G 1B5 Bellinghm, W.A. 98225-43 18 
Tel: (604) 946-0978 Fax: (604) 946-9327 Tcl: (360) 392-3978 Fax: (360) 392-3979 



10/22/2003 16:14 FAX 12504787200 JJM GROUP VICTORIA 


Client: Mlller Contracting, Inc 

Project Name: Head of Thee Fa65 bate: 10/22/03 

Sampled By: BadaProject Number: Pendlng ~e~ igh-~abmrt  

PONumber: Sample Date: lOE20103 

g o t o f  Determination 
W$DQT#I 13 

Kirkland Sample IW. 6770 
Location: Producere Pit 

Victoria, BC Caneda 
Supplier: LeHigh Northwest Miaterials 
Sample: Slope Cap 

Degradation .DM Value: 42 

Tasted by; JW, W 
Reviewed by; SMS 

Respectfully submitted, 

-4- -
By Sharan Schultz 

nMEC Earth 13Environmental, Inc. 

11335 N.E. 1ZndWay 

Suits 100 

Hirktand,Washingtmn 

U.5.A. 9003l 

Tel (425) 02P-Lbb9 

Fax 11251621-3914 

wuw,am~c.com 




Physical Characterization of Materials Head of Thea Foss 
(Lehigh Northwest Materials) Remediation 

HABITAT MIX 

Section Paragraph 
Performed 

by: Submittal Requirement 
Satisfies 

Req. 
2315 

Y 
N 
Y 
Y 
Y 

Y 

Y 

Y 

1.2 B & Thurber Grain Size Distribution (ASTM D422-63 w/o hydrometer, or ASTM C 136 & ASTM C 117) 
2.7 A Engineering Gradation Gradation 

Ltd. Sieve Size Percent Passing Sieve Size Percent Passing 
2 inch 100 & 100 2 inch 100 

1-1/2 inch 97 & 100 U.S. No. 4 80-95 
3/4 inch 68 & 69 U.S. No. 10 50-80 

U.S. No. 4 42 & 37 U.S. No. 40 30-50 
U.S. No. 200 3.7 & 3.4 U.S. No. 200 0-8 

2315 
1.2 I 

Thurber 
Engineering 

Ltd. 

Specific Gravity ASTM D 854 or ASTM C 127 and ASTM C 127 & ASTM C 128 
Apparent=2.91, 2.90; Bulk= 2.96, 2.95; 

SSD Bulk= 2.93, 2.92 (See note1) 
SG > 2.5 

L.A. Abrasion, 500 Rev., material retained on a 3/4" sieve, (AASHTO T-96 Grading B For Habitat Mix & 
Grading D for Slope Cap Material) 

13.7% Material Retained on 3/4" Sieve > 30% 

Degradation (WSDOT 113) 

55 Degradation Factor >15 

Note1: Results of ASTM C 127 for two samples. ASTM C 128 results are per specifications and included in lab data. 



MEMORANDUM 

TO: 	 Wilder Construction Company DATE:. October 23,2003 

1525 East Marine View Drive RE: Head of Thea Foss

Everett, Washington Waterway Remediation Program

98201-1927 

Ph: (425) 551-3 100 Site (253) 383-1055 
Fax: (425) 55 1-3116 Site (253) 383-2315 
ATTENTION: Mr, Bill Brickey JJM JOB NUMBER: 391 -

RE: 	 IMPORT MATERIAL CBARGCTERIZATIONREPORT 

HABITAT MIX 

D E G W A T I O N  RESULTS 


Supplier: LeHigh Northwest Materials 

Soulce: Producers Pit, Victoria, BC Canada 


This report is supplemental to Miller Contracting hc.'s original Import' Material Characterization 
Report dated October 20,2003 in which the Degradation results were pending. 

Attached is a report prepared by AMEC Earth and Environmental detailing the results of the 
Washington State Depariment of Transportation (WSDoT) Test Method T-113 as carried out on the 
Habitat Mix material. Thc results are summarized as follows: 

Resulting Babitat Mix Value b 55 	 Specified Minimum Value b 15 

A review of the results indicates the material ,meetsthe project requirements. 

We t rust  this report is satisfactory. Please contact the undersigned if you have any questions or 
concerns. 

Yours truly, 
Miller Contracting,Inc-

Craig Bashn 
Quality Manager 

Attachment; AMEC Bart11 and Environmental -Degradation Reports (1) 
Cb/memo 14 

(Haad Office, Delta 0Bellingham Office 
0828 River Road Suitt 428 114 Wesr Magnolia Sr. 
Delta, B.C.V4G ID5 Bellingham, W.A. 98225-43 18 
Tel: (604) 946-0978 Fax: (604) 946-9327 Tcl: (360) 392-3978 Fax: (360)392-3979 



Client: Miller Contracting, Inc 

Project Name: 

Project Number: 

PO Numbor: 

Head of Thea Foss 

3-91M-14804-A 

Date: 

Sampled By: 

Sample Date; 

10/23/03 

LeHigh-Robert Bada 

10120103 

Report of Determihati~g 
, WSDOT#1?3 

Klrkland Sample ID#: 
rocatlon: 

Supplier; 
Sample: 

5771 
Pfoducers Pit 
Victoria, BC Canada 
LeHlgh Northwest Materials 
Habitat MIX 

Degradation "D" Value: 55 

Tested by: 
Reviewed by: 

JW, W 
SMS 

Respectfully submitted, 

A'By Sharonm.A-?sSchultz 

. 

AMEC Earth & EnvironmenraI, Inc. 
11335 N.S. 122nd Way 
Sulte 100 
Kirnland, Washington 
U.S.A. 48034 
Te\ lh25)€120-thb? 
Fax lL251821-391L 
~ w ~ . a r n u c . ~ o m  



APPENDIX C 


MATERIALS CHARACTERIZATION REPORT 

WASHINGTON ROCK MATERIALS






 

__________________________________________________________________ 

_________________________________________________________________ 

_____________________________________________________________________ 

____________________________________________________________________ 

Dalton, Olmsted & Fuglevand, Inc. Environmental Consultants 

10827 N. E. 68th St., Suite B • Kirkland, Washington 98033
Telephone (425) 827-4588 (FAX 425-739-9885) 

MEMORANDUM 

TO: Piper Peterson Lee - EPA 

FROM: Terry Olmsted - DOF 

DATE: November 11, 2003 

SUBJECT: Request for Approval of Additional Materials and Sources 
Thea Foss Waterway Project 

REF. NO: PAP-001-03 

CC: 	 Kym Takasaki – COE 
Beth Coffey - COE 
Lotte Hass – PacifiCorp 
Greg Hartman - DOF 
Gary Braun – Tetra-Tech-FW 

Enclosed with this memorandum are the results of physical and chemical testing of 
proposed “slope” and “habitat mix” capping materials to be placed within the Utilities 
Work Area in the Thea Foss Waterway, Tacoma, Washington.  These tests are required 
prior to approval by the Utilities and EPA as outlined in the 100% Design Plans and 
Specifications, issued for construction, dated August 28, 2003. Previous testing was 
completed on capping materials as outlined in the DOF memorandum dated October 21, 
2003. Since that memorandum was submitted, the contractor (Wilder) has proposed the 
use of slope cap, slope armor, and habitat mix materials from a difference source 
(Washington Rock Quarry and Gravel Pit at Kapowsin, Washington). 

The proposed additional materials and required tests are summarized below: 

 Physical Tests(a)  Chemical Tests(b) 
1)Slope Cap x x 
2) Slope Armor x 
2)Habitat Mix x x 

Notes: (a) 	 Physical tests, depending on material type include grain size distribution, specific 
gravity, L.A. Abrasion, and degradation 

(b) Chemical tests required for slope cap and habitat mix include typical PSSDA 
       constituents for volatile and semivolatile organic constituents, PCBs, pesticides, 
       metals.  Total organic carbon testing is also required for slope cap materials. 



        

 

Dalton, Olmsted & Fuglevand, Inc. 

Thea Foss Waterway Project  
Page 2  November 11, 2003 

Source and Sampling of Slope Cap and Habitat Mix Materials 

On October 22 and 31, 2003, Terry Olmsted, Sr. Consulting Geologist for Dalton, 
Olmsted & Fuglevand, Inc. (DOF) traveled to the Washington Rock sand and gravel pit 
and quarry, located near Kapowsin, Washington to obtain samples of slope cap and  
habitat mix materials for chemical testing.  In addition, on October 31, he observed the 
rock being proposed for the slope armor.    

On October 22, two samples of the proposed slope cap material (SC2-S1 and SC2-S2) 
were collected. On October 31, two samples of the proposed habitat mix material (HM1-
S1 and HM1-S2) were collected. 

The samples were obtained in accordance with the Construction Quality Assurance Plan 
(CQAP) and Quality Assurance Project Plan (QAPP). Two representative samples were 
taken of each source material.  Each sample consisted of five individual subsamples of 
the source material that were composited using a clean stainless steel bowl and spoon.  
The composited sample was then placed in the appropriate sample containers provided by 
the receiving laboratory, Analytical Resources, Inc. (ARI). 

The filled sample containers were placed in a chilled cooler with frozen “blue ice”.  The 
cooler containing the samples was transported to ARI using standard chain of custody 
procedures as outlined in the QAPP. 

Chemical Testing Methods and Results 

Chemical testing was completed by Analytical Resources Inc.  Analyses were completed 
for the constituents listed below.  Laboratory data sheets are included as Attachment A. 

• Volatile Organic Constituents (VOCs) – EPA Method 8240 
• PSSDA Semivolatile Organic Constituents (SVOCs) – EPA Method 8270 
• PSSDA PCBs – EPA Method 8082 
• PSSDA Pesticides – EPA Method 8081 
• Total Organic Carbons – SW846 – 9060 
• PSDDA Metals – EPA Method 6010B and 7471A 

Volatile Organic Constituents. No volatile organic constituents (VOCs) were detected 
in any of the four samples or the trip blank at reporting limits that generally ranged 
between 1.1 ug/kg and 5.4 ug/kg (acrolein had a reporting limit of 50 ug/kg to 54 ug/kg).  
The reporting limits are well below the pertinent VOC Sediment Quality Objectives 
(SQOs). 

Semivolatile Organic Constituents (SVOCs).  No SVOCs were detected in samples 
SC2-S1, HM1-S1 and HM2-S2. The reporting limit for most constituents was 19 ug/kg.  
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Benzoic acid had a reporting limit of 190 ug/kg and pentachlorophenol had a reporting 
limit between 94 and 97 ug/kg.  The reporting limits are well below the pertinent SQOs.   
Di-n-butylphthalate was detected in sample SC2-S2 at a concentration of 40 ug/kg.  The 
detected concentration is well below the SQO of 1,400 ug/kg. 

Polychlorinated Biphenyls (PCBs).  No PCB Aroclors were detected in any of the 
samples.  The reporting limits were 19 ug/kg (Aroclors 1016, 1242, 1248, 1254, 1260 and 
1232) and 38 ug/kg to 39 ug/kg (Aroclor 1221). The reporting limits are well below the 
SQO. 

Pesticides.  No PSSDA pesticides were detected in any of the samples.  Reporting limits 
ranged between 0.94 ug/kg and 0.97 ug/kg for gamma-BHC, heptachlor, aldrin, and alpha 
chlordane, and 1.9 ug/kg for dieldrin, 4,4’-DDE, 4,4’-DDD, and 4,4’-DDT. The 
reporting limits are below the pertinent SQOs. 

Metals. A summary of the analytical results are summarized below. 

Natural BG(1) SQO(2) Max. Conc. 
     (mg/kg)         (mg/kg)     (mg/kg) 

Antimony na 150 <5 to <10 
Arsenic 7 57 <5 to <10 
Cadmium  1 5.1 <0.2 to <0.5 
Chromium  48 na 25 
Copper 36 390 137 
Lead 24 450 6 
Mercury  0.07 0.059 <0.05 
Nickel 48 140 27 
Silver na 6.1 <0.3 to <0.8 
Zinc 85 410 48 

Notes: (1) Natural Background for Puget Sound Region (Ecology 1994) 
(2) Sediment Quality Objective 

Antimony, arsenic, cadmium, mercury and silver were not detected in any of the samples.  
Lead was detected in three of the four samples (lead was not detected in sample SC2-S2 
at a reporting limit of 5 ug/l).  Chromium, copper, nickel and zinc were detected in all the 
samples.  The maximum detected concentrations, natural background for Puget Sound 
soils and SQOs are listed above. As shown, the detected metal concentrations are below 
natural background concentrations, except for copper, and all the detected metal 
concentrations are well below the SQOs. Copper concentrations in the habitat mix 
material (25.8 mg/kg to 26.9 mg/kg) were below natural background.  Copper 
concentrations in the slope cap material (110 ug/kg to 137 ug/kg) appear to exceed 
natural background for the Puget Sound Region but are well below the SQO of 390 
mg/kg).  
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Total Organic Carbon (TOC). Total organic carbon concentrations in the slope cap 
material ranged between 0.51 percent to 1.4 percent.  These concentrations meet the 
minimum criteria of 0.5 percent.  Note that TOC testing of habitat mix materials is not 
required by the specifications. 

Physical Observations, and Testing Methods and Results 

Terry Olmsted, Sr. Consulting Geologist of DOF, observed the rock being proposed for 
the slope armor and found it to consist of broken, angular stone, and free from concrete 
rubble or sacks, and free of fines and extraneous materials.  The rock appears to be a fine-
grained andesite and appears to be free of segregation, seams and cracks. 

Likewise, the materials being proposed for habitat mix were observed to be a clean, well-
graded, rounded to subrounded, glacial outwash sand and gravel consisting primarily of 
metamorphic or igneous rock.  The bulk material was observed to be free of soil, clay 
balls, debris, wood or other extraneous material. 

The required physical testing methods and results are summarized for each material type 
in the attached Tables. The Testing Data Sheets for each material type are included as 
Attachment B.  We have reviewed the data submitted and find that the materials meet the 
required specifications. We recommend the approval of the proposed materials for use.   

Attachments 

Tables – Physical Properties of Slope Cap, Slope Armor and Habitat Mix 
Attachment A – ARI Laboratory Data Sheets 
Attachment B – Physical Testing Data Sheets 



Physical Characterization of Materials Head of Thea Foss 
(Washington Rock, Kapowsin, WA) Remediation 

SLOPE CAP 

Section Paragraph 
Performed 

by: Submittal Requirement 
Satisfies 

Req. 
2315 

Y 
Y 
Y 
Y 
Y 

Y 

Y 

Y 

1.2 B & Grain Size Distribution (ASTM D422-63 w/o hydrometer, or ASTM C 136 & ASTM C 117) 
2.4 A M.T.C. 

S.E.T.S. & Gradation Gradation 
Sieve Size Percent Passing Sieve Size Percent Passing 

2 inch 100, 100, 100 2 inch 100 
U.S. No. 4 75.2, 77.6, 71.4 U.S. No. 4 55-80 
U.S. No. 10 57.1, 47.3, 39.4 U.S. No. 10 35-65 
U.S. No. 40 17.0, 13.6, 11.8 U.S. No. 40 5-30 
U.S. No. 200 1.0, 0.0, 0.0 U.S. No. 200 0-5 

2315 
1.2 I Specific Gravity ASTM D 854 or ASTM C 127 and ASTM C 127 & ASTM C 128 

WSDOT 
2.7, 2.9 SG > 2.5 

L.A. Abrasion, 500 Rev., material retained on a 3/4" sieve, (AASHTO T-96 Grading D for Slope Cap 
Material) 

WSDOT 16% Material Retained on 3/4" Sieve < 30% 

Degradation (WSDOT 113) 

WSDOT 44 Degradation Factor >15 



Physical Characterization of Materials Head of Thea Foss 
(Washington Rock, Kapowsin, WA) Remediation 

SLOPE ARMOR 

Section Paragraph 
Performed 

by: Submittal Requirement 
Satisfies 

Req. 
2315 

Y 
Y 
Y 
Y 

Y 

Y 

Y 

1.2 B & Grain Size Distribution (ASTM D422-63 w/o hydrometer, or ASTM C 136 & ASTM C 117) 
2.3 A M.T.C. Gradation Gradation 

Sieve Size Percent Passing Sieve Size Percent Passing 
12 inch 100, 100 12 inch 100 
6 inch 42, 44.3 6 inch 30-50 
3 inch 26.7, 25.7 3 inch 15-30 
1 inch 4.1, 6.2 1 inch 0-10 

2315 
1.2 I Specific Gravity ASTM D 854 or ASTM C 127 and ASTM C 127 & ASTM C 128 

WSDOT 
M.T.C. 

2.7 
2.9 

SG > 2.5 

L.A. Abrasion, 500 Rev., material retained on a 3/4" sieve, (AASHTO T-96 ) 

WSDOT 16% Material Retained on 3/4" Sieve < 30% 

Degradation (WSDOT 113) 
WSDOT 
M.T.C. 62 

44 Degradation Factor >15 



Physical Characterization of Materials Head of Thea Foss 
(Washington Rock, Kapowsin, WA) Remediation 

HABITAT MIX 

Section Paragraph 
Performed 

by: Submittal Requirement 
Satisfies 

Req. 
2315 

Y 
Y 
Y 
Y 
Y 

Y 

Y 

Y 

1.2 B & Grain Size Distribution (ASTM D422-63 w/o hydrometer, or ASTM C 136 & ASTM C 117) 
2.7 A M.T.C. 

S.E.T.S. & Gradation Gradation 
Sieve Size Percent Passing Sieve Size Percent Passing 

2 inch 100, 100 2 inch 100 
1-1/2 inch 92.6, 95.0 1-1/2 inch 80-95 
3/4 inch 65.4, 69.0 3/4 inch 50-80 

U.S. No. 4 38.7, 48.8 U.S. No. 4 30-50 
U.S. No. 200 1.40, 2.0 U.S. No. 200 0-8 

2315 
1.2 I 

WSDOT 

M.T.C 

Specific Gravity ASTM D 854 or ASTM C 127 and ASTM C 127 & ASTM C 128 
2.7 
2.9 

SG > 2.5 

L.A. Abrasion, 500 Rev., material retained on a 3/4" sieve, (AASHTO T-96 Grading B For Habitat Mix) 

WSDOT 16% Material Retained on 3/4" Sieve < 30% 

Degradation (WSDOT 113) 

WSDOT 44 Degradation Factor >15 





ATTACHMENT A 


ARI LABORATORY DATA SHEETS 






Chain of Custody Record & Laboratory Analysis Request &dL &dc 

\. 

Analytical Resources, Incorporated 
Analytical Chemists and Consultants 
461 1 South 134th Place, Suite 100 
Tukwila WA 98168 

Limits of Liability: ARI will perform all requested services in accordance with appropriate methodology following ARI Standard Operating Procedures and the ARI Quality Assurance Program. This program 
meets standards for the industry. The total liability of ARI, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for 
said services. The acceptance by the client of a proposal for services by ARI release ARI from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or co- 
signed agreement between ARI and the Client. 

Sample Retention Policy: All samples submitted to ARI will be appropriately discarded no sooner than 90 days after receipt or 60 days after submission of hardcopy data, whichever is longer, unless alernate 
retention schedules have been established by work-order or contract. 





Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

ORGANIC COMPOUND 
DATA REPORTING QUALIFIERS 

U lndicates the compound was undetected at the reported 
concentration. (Sameas ND). 

J Indicates an estimated concentrationwhen the value is less than 
I the calculated reporting limit. 

D lndicates the surrogate/spike(s)was not detected, due to 
dilution of extract. 

NR lndicates the surrogate'recovery cannot be reported due to 
matrix interference. 

E Indicates a value above the linear range of the detector. 
Sample dilution required. 

S Indicates no value reported due to saturation of the detector. 
Sample dilution required. 

NA lndicates compound not analyzed for. 

M lndicates an estimated value of analyte found and confirmed by 
analyst but with low spectral match. 

' B Indicates possible/probable blank contamination. Flagged 
when the analyte is detected in the blank as well as ihe 
sample. 

Y Indicates raised reporting limit due to background interferenceor 
to activity on the instrument. Compound is still not detected at or 
above the raised level. 

C lndicates a probable hit that cannot be confirmed due to matrix 
interference (GC). 

P Indicates a high RPD for dual column GC analyses without obvious 
interference. 

4611 South 134th Place, Suite 100 TukwilaWA 98168 206-695-6200 206-695-6201 fax 



ANALYTICAL @ 
RESOURCES -

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Volatiles by Purge & Trap GC/MS Sample ID: MB-103103 
Page 1 of 2 METHOD BLANK 

Lab Sample ID: MB-103103 QC Report No: FY70-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14268 8 Project: Head of Thea-Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Authorized: ..,$??

d.- ,

Reported: 11/03/03 
Date Sampled: NA 
Date Received: NA 

Instrument/~nalyst: FINN5/JA Sample Amount: 5.00 g 
Date Analyzed: 10/31/03 13:12 Percent Moisture: NA 

CAS Number Analyte 

Chloromethane 
Bromomethane 
Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1,l-Dichloroethene 

1,l-Dichloroethane 

trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

l,l,l-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Bromodichloromethane 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

Trichloroethene 

Dibromochloromethane 

1,1,2-Trichloroethane 

Benzene 

trans-1,3-Dichloropropene 

2-Chloroethylvinylether 

Bromof orm 

4-Methyl-2-Pentanone (MIBK) 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 

Trichlorofluoromethane 

1,1,2-Trichloro-1,2,2-trifluoroethane 

m,p-Xylene 

o-Xylene 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

i,4-~ichlorobenzene 

Acrolein 

Methyl Iodide 

Bromoethane 

Acrylonitrile 

1,l-Dichloropropene 

Dibromomethane 

1,1,1,2-Tetrachloroethane 

1,2-Dibromo-3-chloropropane 


FORM I 




ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 


Lab Sample ID: MB-103103 

LIMS ID: 03-14268 

Matrix: Soil 

Date Analyzed: 10/31/03 13:12 


ANALYTICAL @ 
RESOURCES 
INCORPORATED 

Sample ID: MB-103103 

METHOD BLANK 


QC Report No: FY70-Dalton, Olmsted & Fuglevand 
Project: Head of Thea-Foss Waterway 

PAP-001-03 

CAS Number 
 Analyte 


1,2,3-Trichloropropane 

trans-1,4-Dichloro-2-butene 

1,3,5-Trimethylbenzene 

1,2,4-Trimethylbenzene 

Hexachlorobutadiene 

Ethylene Dibromide 

Bromochloromethane 

2,2-Dichloropropane 

1,3-Dichloropropane 

Isopropylbenzene 

n-Propylbenzene 

Bromobenzene 

2-Chlorotoluene 

4-Chlorotoluene 

tert-Butylbenzene 

sec-Butylbenzene 

4-Isopropyltoluene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

1,2,3-Trichlorobenzene 


Volatile Surrogate Recovery 


d4-1,2-Dichloroethane 105% 

d8-Toluene 94.1% 

Brornofluorobenzene 97.0% 

d4-1,2-Dichlorobenzene 100% 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Volatiles by Purge & Trap GC/MS Sample ID: SC2-S1 
Page 1 of 2 SAMPLE 

Lab Sample ID: FY70A QC Report No: FY70-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14268 Project: Head of Thea-Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release ~ u t h o r i z e d y  Date Sampled: 10/22/03 
Reported: 11/03/03 Date Received: 10/22/03 

Instrument/Analyst: FINN5/JA Sample Amount: 4.62 g-dry-wt 
Date Analyzed: 10/31/03 16:44 Percent Moisture: 7.4% 

CAS Number Analyte 

Chloromethane 
Bromomethane 
Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1,l-Dichloroethene 

1,l-Dichloroethane 

trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

l,l,l-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Bromodichloromethane 

1,2 -Dichloropropane 

cis-1,3-Dichloropropene 

Trichloroethene 

Dibromochloromethane 

1,1,2-Trichloroethane 

Benzene 

trans-1,3-Dichloropropene 

2-Chloroethylvinylether 

Bromof orm 

4-Methyl-2-Pentanone (MIBK) 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 

Trichlorofluoromethane 

1,1,2-Trichloro-1,2,2-trif1uoroethane 

m,p-Xylene 

o-Xylene 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Acrolein 

Methyl Iodide 

Bromoethane 

Acrylonitrile 

1,l-Dichloropropene 

~ibromomethane 

1,1,1,2-Tetrachloroethane 

1,2-Dibromo-3-chloropropane 


FORM I 




A N A L I C A L  @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Volatiles by Purge & Trap GC/MS Sample ID: SC2-S1 
Page 2 of 2 SAMPLE 

Lab Sample ID: FY70A QC Report No: FY70-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14268 Project: Head of Thea-Foss Waterway 
Matrix: Soil PAP-001-03 
Date Analyzed: 10/31/03 16:44 

CAS Number Analyte 

1,2,3-Trichloropropane 

trans-1,4-Dichloro-2-butene 

1,3,5-Trimethylbenzene 

1,2,4-Trimethylbenzene 

Hexachlorobutadiene 

Ethylene Dibromide 

Bromochloromethane 

2,2-Dichloropropane 

1,3-Dichloropropane 

Isopropylbenzene 

n-Propylbenzene 

Bromobenzene 

2-Chlorotoluene 

4-Chlorotoluene 

tert-Butylbenzene 


n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

1,2,3-Trichlorobenzene 


Volatile Surrogate Recovery 


d4-1,2-Dichloroethane 109% 

d8-Toluene 95.6% 

Bromofluorobenzene 95.5% 

d4-1,2-Dichlorobenzene 97.1% 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Volatiles by Purge & Trap GC/MS Sample ID: SC2-S1 
Page 1 of 2 MATRIX SPIKE 

Lab Sample ID: FY70A QC Report No: FY70-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14268 Project: Head of Thea-Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release ~ U t h o r i z e d A  Date Sampled: 10/22/03 
Reported: 11/03/03 Date Received: 10/22/03 

Instrument/Analyst: FINNS/JA Sample Amount: 4.65 g-dry-wt 
Date Analyzed: 10/31/03 19:02 Percent Moisture: 7.4% 

CAS Number Analyte 

Chloromethane 
Bromomethane 
Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1,l-Dichloroethene 

1,l-Dichloroethane 

trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

l,l,l-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Bromodichloromethane 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

Trichloroethene 

Dibromochloromethane 

1,1,2-Trichloroethane 

Benzene 

trans-1,3-Dichloropropene 

2-Chloroethylvinylether 

Bromof orm 

4-Methyl-2-Pentanone (MIBK) 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 

Trichlorofluoromethane 

1,1,2-Trichloro-1,2,2-trifluoroethane 

m,p-Xylene 

o-Xylene 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Acrolein 

Methyl Iodide 

Bromoethane 

Acrylonitrile 

1,l-Dichloropropene 

Dibromomethane 

1,1,1,2-Tetrachloroethane 

1,2-Dibromo-3-chloropropane 


FORM I 




ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 


Lab Sample ID: FY70A 

LIMS ID: 03-14268 

Matrix: Soil 

Date Analyzed: 10/31/03 19:02 


ANALmICAL @ 
RESOURCES 
INCORPORATED 

Sample ID: SC2-S1 

MATRIX SPIKE 


QC Report No: FY70-Dalton, Olmsted & Fuglevand 
Project: Head of Thea-Foss Waterway 

PAP-001-03 

CAS Number 
 Analyte 


1,2,3-Trichloropropane 

trans-1,4-Dichloro-2-butene 

1,3,5-Trimethylbenzene 

1,2,4-Trimethylbenzene 

Hexachlorobutadiene 

Ethylene Dibromide 

Bromochloromethane 

2,2-Dichloropropane 

1,3-Dichloropropane 

Isopropylbenzene 

n-Propylbenzene 

Bromobenzene 

2-Chlorotoluene 

4-Chlorotoluene 


4-Isopropyltoluene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

1,2,3-Trichlorobenzene 


Volatile Surrogate Recovery 


d4-1,2-Dichloroethane 105% 
d8-Toluene 95.8% 
Bromofluorobenzene 99.6% 
d4-1,2-Dichlorobenzene 100% 

FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Volatiles by Purge & Trap GC/MS Sample ID: SC2-S1 
Page 1 of 2 MATRIX SPIKE DUPLICATE 

Lab Sample ID: FY70A QC Report No: FY70-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14268 Project: Head of Thea-Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Authorized@ Date Sampled: 10/22/03 
Reported: 11/03/03 Date Received: 10/22/03 

Instrument/Analyst: FINN5/JA Sample Amount: 4.62 g-dry-wt 
Date Analyzed: 10/31/03 19:30 Percent Moisture: 7.4% 

CAS Number Analyte 

Chloromethane 
Bromomethane 
Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1,l-Dichloroethene 

1,l-Dichloroethane 

trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

l,l,l-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Bromodichloromethane 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

Trichloroethene 

Dibromochloromethane 

1,1,2-Trichloroethane 

Benzene 

trans-1,3-Dichloropropene 

2-Chloroethylvinylether 

Bromof orm 

4-Methyl-2-Pentanone (MIBK) 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 

Trichlorofluoromethane 

1,1,2-Trichloro-1,2,2-trifluoroethane 

m, p-Xylene 

o-Xylene 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Acrolein 

Methyl Iodide 

Bromoethane 

Acrylonitrile 

1,l-Dichloropropene 

Dibromomethane 

1,1,1,2-Tetrachloroethane 

1,2-Dibromo-3-chloropropane 


FORM I 




ORGANICS ANALYSIS DAT
Volatiles by Purge & 

Page 2 of 2 

A SHEET 
Trap GC/MS Sample ID: SC2-S1 

MATRIX SPIKE DUPLICATE 

ANALYTICAL @ 
RESOURCES 
INCORPORATED 

Lab Sample ID: FY70A 
LIMS ID: 03-14268 
Matrix: Soil 
Date Analyzed: 10/31/03 19:30 

QC Report No: FY70-Dalton, Olmsted & 
Project: Head of Thea-Foss Water

PAP-001-03 

Fuglevand 
way 

CAS Number Analyte 

1,2,3-Trichloropropane 

trans-1,4-Dichloro-2-butene 

1,3,5-Trimethylbenzene 

1,2,4-Trimethylbenzene 

Hexachlorobutadiene 

Ethylene Dibromide 

Bromochloromethane 

2,2-Dichloropropane 

1,3-Dichloropropane 

Isopropylbenzene 

n-Propylbenzene 

Bromobenzene 

2-Chlorotoluene 

4-Chlorotoluene 

tert-Butylbenzene 

sec-Butylbenzene 

4-Isopropyltoluene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

1,2,3-Trichlorobenzene 


Volatile Surrogate Recovery 


d4-1,2-Dichloroethane 104% 

d8-Toluene 95.6% 

Bromofluorobenzene 98.4% 

d4-1,2-Dichlorobenzene 102% 


FORM I 




A N A L I C A L  @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Volatiles by Purge & Trap GC/MS Sample ID: SC2-S1 
Page 1 of 2 MS/MSD 

Lab Sample ID: FY70A QC Report No: FY70-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14268 Project: Head of Thea-Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Authorized Date Sampled: 10/22/03 
Reported: 11/03/03 Date Received: 10/22/03 

~nstrurnent/Analyst MS: FINN~/JA Sample Amount MS: 4.65 g-dry-wt 
MSD: FINN5/JA MSD: 4.62 g-dry-wt 

Date Analyzed MS: 10/31/03 19:02 Moisture: 7.4% 
MSD: 10/31/03 19:30 

Spike MS Spike MSD 
Analyte Sample MS Added-MS Recovery MSD Added-MSD Recovery RPD 

Chloromethane 
Brornomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disul£j.de 
1,l-Dichloroethene 
1,l-Dichloroethane 
trans-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Vinyl Acetate 
Bromodichlorornethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibrornochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-Dichloropropene 
2-Chloroethylvinylether 
Bromof orm 
4 -Methyl -2 -Pentanone (MIBK) 
2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Trichlorofluorornethane 
1,1,2-Trichloro-1,2,2-trifl 
m,p-Xylene 
o-Xylene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Acrolein 
Methyl Iodide 
Bromoethane 
Acrylonitrile 
1,l-Dichloropropene 
Dibromomethane 

FORM I11 




ANALYTICAL @ 
RESOURCES -

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Volatiles by Purge & Trap GC/MS Sample ID: SC2-S1 
Page 2 of 2 MS/MSD 

Lab Sample ID: FY70A QC Report No: FY70-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14268 Project: Head of Thea-Foss Waterway 
Matrix: Soil PAP-001-03 
Date Analyzed MS: 10/31/03 19:02 

MSD: 10/31/03 19:30 


Spike MS Spike MSD 

Analyte Sample MS Added-MS Recovery MSD Added-MSD Recovery RPD 


1,1,1,2-Tetrachloroethane 

1,2-Dibrorno-3-chloropropane 

1,2,3-Trichloropropane 

trans-1,4-Dichloro-2-butene 

1,3,5-Trimethylbenzene 

1,2,4-Trirnethylbenzene 

Hexachlorobutadiene 

Ethylene Dibrornide 

Brornochlorornethane 

2,2-Dichloropropane 

1,3-Dichloropropane 

Isopropylbenzene 

n-Propylbenzene 

Bromobenzene 

2-Chlorotoluene 

4-Chlorotoluene 

tert-Butylbenzene 

sec-Butylbenzene 

4-Isopropyltoluene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

1,2,3-Trichlorobenzene 


Results reported in pg/kg 

RPD calculated using sample concentrations per SW846. 


FORM I I I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Volatiles by Purge & Trap GC/MS Sample ID: SC2-S2 
Page 1 of 2 SAMPLE 

Lab Sample ID: FY70B QC Report No: FY70-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14269 Project: Head of Thea-Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release ~ u t h o r i z e d H  Date Sampled: 10/22/03 
Reported: 11/03/03 Date Received: 10/22/03 

Instrument/Analyst: FINN5/JA Sample Amount: 4.64 g-dry-wt 

Date Analyzed: 10/31/03 17:lO Percent Moisture: 8.0% 


CAS Number 


74-87-3 

74-83-9 

75-01-4 

75-00-3 

75-09-2 

67-64-1 

75-15-0 

75-35-4 

75-34-3 

156-60-5 

156-59-2 

67-66-3 

107-06-2 
78-93-3 
71-55-6 
56-23 -5 
108-05-4 
75-27-4 
78-87-5 
10061-01-5 
79-01-6 
124-48-1 
79-00-5 
71-43-2 
10061-02-6 
110-75-8 
75-25-2 
108-10-1 
591-78-6 
127-18-4 
79-34-5 
108-88-3 
108-90-7 
100-41-4 
100-42-5 
75-69-4 
76- 13- 1 
1330-20-7 
95-47-6 
95-50-1 
541-73-1 
106-46-7 
107-02-8 
74-88-4 
74-96-4 
107-13-1 
563-58-6 
74-95-3 
630-20-6 
96-12-8 

Analyte 


Chloromethane 

Bromomethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1,l-Dichloroethene 

1,l-Dichloroethane 

trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

l,l,l-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Bromodichloromethane 

1,2 -Dichloropropane 

cis-1,3-Dichloropropene 

Trichloroethene 

Dibromochloromethane 

1,1,2-Trichloroethane 

Benzene 


Bromof orm 

4-Methyl-2-Pentanone (MIBK) 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 

Trichlorofluoromethane 

1,1,2-Trichloro-1,2,2-trifluoroethane 

m,p-Xylene 


Acrolein 

Methyl Iodide 

Bromoethane 

Acrylonitrile 

1,l-Dichloropropene 

Dibromomethane 

1,1,1,2-Tetrachloroethane 

1,2-Dibromo-3-chloropropane 


FORM I 


~Sl/kg 




ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 


Lab Sample ID: FY70B 

LIMS ID: 03-14269 

Matrix: Soil 

Date Analyzed: 10/31/03 17:lO 


A N A L I C A L  @ 
RESOURCES 

INCORPORATED 

Sample ID: SC2-S2 

SAMPLE 


QC Report No: FY70-Dalton, Olmsted & Fuglevand 
Project: Head of Thea-Foss Waterway 

PAP-001-03 

CAS Number 
 Analyte 


1,2,3-Trichloropropane 

trans-1,4-Dichloro-2-butene 

1,3,5-Trimethylbenzene 

1,2,4-Trimethylbenzene 

Hexachlorobutadiene 

Ethylene Dibromide 

Bromochloromethane 

2,2-Dichloropropane 

1,3-Dichloropropane 

Isopropylbenzene 

n-Propylbenzene 

Bromobenzene 

2-Chlorotoluene 

4-Chlorotoluene 

tert-Butylbenzene 

sec-Butylbenzene 

4-Isopropyltoluene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

1,2,3-Trichlorobenzene 


Volatile Surrogate Recovery 


d4-1,2-Dichloroethane 113% 

d8-Toluene 95.2% 

Bromofluorobenzene 97.5% 

d4-1,2-Dichlorobenzene 102% 


FORM I 




ANALYTICAL @ 
RESOURCES -

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Volatiles by Purge & Trap GC/MS Sample ID: TRIP BLANK 
Page 1 of 2 SAMPLE 

Lab Sample ID: FY70C QC Report No: FY70-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14270 Project: Head of Thea-Foss Waterway 
Matrix: Water PAP-001-03 
Data Release ~uthorized/ Date Sampled: 
Reported: 11/03/03 Date Received: 10/22/03 

Instrument/Analyst: FINN~/JA Sample Amount: 5.00 mL 
Date Analyzed: 10/31/03 16:14 

CAS Number Analyte P ~ / L  

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 

Acetone 

Carbon Disulfide 

1,l-Dichloroethene 

1,l-Dichloroethane 

trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

l,l,l-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Bromodichloromethane 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

Trichloroethene 

Dibromochloromethane 

1,1,2-Trichloroethane 

Benzene 

trans-1,3-Dichloropropene 

2-Chloroethylvinylether 

Bromof orm 

4-Methyl-2-Pentanone (MIBK) 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 

Trichlorofluoromethane 

1,1,2-Trichloro-1,2,2-trif1uoroethane 

m,p-Xylene 

o-Xylene 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Acrolein 

Methyl Iodide 

Bromoethane 

Acrylonitrile 

1,l-Dichloropropene 

Dibromomethane 

1,1,1,2-Tetrachloroethane 

1,2-Dibromo-3-chloropropane 


FORM I 




ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Volatiles by Purge & Trap GC/MS Sample ID: TRIP BLANK 
Page 2 of 2 SAMPLE 

Lab Sample ID: FY70C QC Report No: FY70-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14270 Project: Head of Thea-Foss Waterway 
Matrix: Water PAP-001-03 
Date Analyzed: 10/31/03 16:14 

CAS Number Analyte 

trans-1,4-Dichloro-2-butene 

1,3,5-Trimethylbenzene 

1,2,4-Trimethylbenzene 

Hexachlorobutadiene 

Ethylene Dibromide 

Bromochloromethane 

2,2-Dichloropropane 

1,3-Dichloropropane 

Isopropylbenzene 

n-Propylbenzene 

Bromobenzene 

2-Chlorotoluene 

4-Chlorotoluene 


4-Isopropyltoluene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

1,2,3-Trichlorobenzene 


Volatile Surrogate Recovery 


d4-1,2-Dichloroethane 109% 

d8-Toluene 97.3% 

Bromofluorobenzene 100% 

d4-1,2-Dichlorobenzene 101% 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Volatiles by Purge & Trap GC/MS Sample ID: LCS-103103 
Page 1 of 2 LCS/LCSD 

Lab Sample ID: LCS-103103 QC Report No: FY70-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14268 Project: Head of Thea-Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release ~uthorized:// Date Sampled: NA 
Reported: 11/03/03 L Date Received: NA 

Instrument/Analyst: FINNS/JA Sample Amount: 5.00 g 
LCSD: FINN~/JA LCSD: 5.00 g 

Date Analyzed: 10/31/03 11:05 
LCSD: 10/31/03 11:37 

Spike LCS Spike LCSD 
Analyte LCS Added- LCS 'Recovery LCSD Added-LCSD Recovery RPD 

Chloromethane 46.4 
Bromomethane 45.4 
Vinyl Chloride 50.3 
Chloroethane 44.8 
Methylene Chloride 55.3 
Ace tone 2 5 1 
Carbon Disulfide 45.2 
1,l-Dichloroethene 46.7 
1,l-Dichloroethane, 46.9 
trans-1,2-Dichloroethene 47.4 
cis-1,2-Dichloroethene 47.8 
Chloroform 48.1 
1,2-Dichloroethane 44.3 
2-Butanone 249 
l,l,l-Trichloroethane 46.1 
Carbon Tetrachloride 45.0 
Vinyl Acetate 50.2 
Bromodichloromethane 46.0 
1,2-Dichloropropane 45.0 
cis-1,3-Dichloropropene 46.0 
Trichloroethene 46.2 
Dibromochloromethane 47.9 
1,1,2-Trichloroethane 46.9 
Benzene 45.7 
trans-1,3-Dichloropropene 46.8 
2-Chloroethylvinylether 46.5 
Bromof orm 48.9 
4-Methyl-2-Pentanone (MIBK) 245 
2-Hexanone 252 
Tetrachloroethene 47.7 
1,1,2,2-Tetrachloroethane 49.7 
Toluene 46.5 
Chlorobenzene 48.4 
Ethylbenzene 47.9 
Styrene 47.2 
Trichlorofluoromethane 43.9 
1,1,2-Trichloro-1,2,2-trifl 44.9 
m,p-Xylene 92.6 
o-Xylene 48.0 
1,2-Dichlorobenzene 49.7 
1,3-Dichlorobenzene 49.1 
1,4-Dichlorobenzene 49.5 
Acrolein 258 
Methyl Iodide 45.8 
Bromoethane 47.2 
Acrylonitrile 48.4 
1,l-Dichloropropene 45.5 
Dibromomethane 47.9 

FORM I11 




A N A L I C A L  @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Volatiles by Purge & Trap GC/MS Sample ID: LCS-103103 
Page 2 of 2 LCS/LCSD 

Lab Sample ID: LCS-103103 QC Report No: FY70-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14268 Project: Head of Thea-Foss Waterway 
Matrix: Soil PAP-001-03 
Date Analyzed: 10/31/03 11:05 

LCSD: 10/31/03 11:37 


Spike LCS Spike LCSD 

Analyte LCS Added- LCS Recovery LCSD Added-LCSD Recovery RPD 


1,1,1,2-Tetrachloroethane 51.5 50.0 48.4 

1,2-Dibromo-3-chloropropane 55.8 50.0 51.5 

1,2,3-Trichloropropane 52.9 50.0 49.3 

trans-1,4-Dichloro-2-butene53.6 50.0 49.1 

1,3,5-Trimethylbenzene 54.2 50.0 48.2 

1,2,4-Trimethylbenzene 53.4 50.0 48.1 

Hexachlorobutadiene 59.5 50.0 49.1 

Ethylene Dibromide 51.7 50.0 47.8 

Brornochlorornethane 50.5 50.0 47.6 

2,2-Dichloropropane 49.2 50.0 47.1 

1,3-Dichloropropane 51.0 50.0 48.4 

Isopropylbenzene 53.0 50.0 47.8 

n-Propylbenzene 54.0 50.0 48.2 

Brornobenzene 51.6 50.0 48.2 

2-Chlorotoluene 59.7 50.0 52.8 

4-Chlorotoluene 50.7 50.0 46.0 

tert-Butylbenzene 52.4 50.0 47.1 

sec-Butylbenzene 54.4 50.0 48.4 

4-Isopropyltoluene 54.7 50.0 48.3 

n-Butylbenzene 56.1 50.0 49.6 

1,2,4-Trichlorobenzene 57.6 50.0 50.7 

Naphthalene 55.2 50.0 52.5 

1,2,3-Trichlorobenzene 55.3 50.0 50.8 


Results reported in pg/kg 

RPD calculated using sample concentrations per SW846 


Volatile Surrogate Recovery 


LCS LCSD 

d4-1,2-Dichloroethane 98.1% 95.7% 

d8-Toluene 94.4% 94.0% 

Bromofluorobenzene 98.0% 98.3% 

d4-1,2-Dichlorobenzene 101% 102% 


FORM I11 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Semivolatiles by GC/MS Sample ID: MB-102703 
Page 1 of 2 METHOD BLANK 

Lab Sample ID: MB-102703 QC Report No: FY70-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14268 Project: Head of Thea-Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Date Sampled: 10/22/03 
Reported: 10/29/03 Date Received: 10/22/03 

Date Extracted: 10/27/03 Sample Amount: 25.0 g 

Date Analyzed: 10/28/03 14:04 Final Extract Volume: 0.5 mL 

~nstrument/Analyst: NT6/Van Dilution Factor: 1.00 

GPC Cleanup: NO 


CAS Number 


108-95-2 

541-73-1 

106-46-7 

100-51-6 

95-50-1 

95-48-7 

106-44-5 

67-72-1 

105-67-9 

65-85-0 

120-82-1 

91-20-3 

87-68-3 

91-57-6 

131-11-3 

208-96-8 

83-32-9 

132-64-9 

84-66-2 

86-73-7 

86-30-6 

118-74-1 

87-86-5 

85-01-8 

120-12-7 

84-74-2 

206-44-0 

129-00-0 

85-68-7 

56-55-3 

117-81-7 

218-01-9 

117-84-0 

205-99-2 

207-08-9 


Percent Moisture: NA 

pH: NA 


Analyte 


Phenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
4 -Methylphenol 
Hexachloroethane 
2,4-Dimethylphenol 
Benzoic Acid 
1,2,4-Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 
2-Methylnaphthalene 
Dimethylphthalate 
Acenaphthylene 
Acenaphthene 
Dibenzofuran 
Diethylphthalate 
Fluorene 
N-Nitrosodiphenylamine 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
Benzo (a) anthracene 
bis(2-Ethylhexy1)phthalate 
Chrysene 
Di-n-Octyl phthalate 
Benzo (b) f luoranthene 
Benzo(k)f luoranthene 

FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Semivolatiles by GC/MS Sample ID: MB-102703 
Page 2 of 2 METHOD BLANK 

Lab Sample ID: MB-102703 QC Report No: FY70-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14268 Project: Head of Thea-Foss Waterway 
Matrix: Soil PAP-001-03 
Date Analyzed: 10/28/03 14:04' 

CAS Number Analyte ~ g / k g  

50-32-8 Benzo (a) pyrene 20 U 

193-39-5 Indeno (l,2,3 -cd) pyrene 20 U 

53-70-3 Dibenz (a, h) anthracene 20 U 

191-24-2 Benzo ( g ,h,i) perylene 20 U 


Semivolatile Surrogate Recovery 


FORM I 




A.AL~,cAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA S e r n i v o l a t i l e s  by GC/MS S a m p l e  I D :  S C 2 - S 1  
Page 1 of 2 SAMPLE 

Lab Sample ID: FY70A QC Report No: FY70-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14268 Project: Head of Thea-Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release ~uthorized:# Date Sampled: 10/22/03 
Reported: 10/29/03 Date Received: 10/22/03 

Date Extracted: 10/27/03 Sample Amount: 26.3 g-dry-wt 

Date Analyzed: 10/28/03 15:11 Final Extract Volume: 0.5 mL 

Instrument/Analyst: N ~ 6 / ~ a n  Dilution Factor: 1.00 

GPC Cleanup: NO Percent Moisture: 8.6% 


pH: 7.0 


CAS N u m b e r  A n a l y t e  

Phenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
4-Methylphenol 
Hexachloroethane 
2,4-Dimethylphenol 
Benzoic Acid 
1,2,4-Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 
2-Methylnaphthalene 
Dimethylphthalate 
Acenaphthylene 
Acenaphthene 
Dibenzofuran 
Diethylphthalate 
Fluorene 
N-Nitrosodiphenylamine 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
Benzo (a) anthracene 
bis(2-Ethylhexy1)phthalate 
Chry sene 
Di-n-Octyl phthalate 
Benzo (b) f luoranthene 
Benzo(k)f luoranthene 

FORM I 



RESOURCES 
ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Semivolatiles by GC/MS Sample ID: SC2-S1 
Page 2 of 2 SAMPLE 

Lab Sample ID: FY70A QC Report No: FY70-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14268 Project: Head of Thea-Foss Waterway 
Matrix: S o i l  PAP-001-03 
Date Analyzed: 10/28/03 15:ll 

CAS Number Analyte 

50-32-8 Benzo(a)pyrene 
193-39-5 Indeno (l,2,3 -cd) pyrene 
53-70-3 Dibenz (a, h) anthracene 
191-24-2 Benzo ( g ,h, i) perylene 

Semivolatile Surrogate Recovery 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Semivolatiles by GC/MS Sample ID: SC2-S2 
Page 1 of 2 SAMPLE 

Lab Sample ID: FY70B QC Report No: FY70-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14269 Project: Head of Thea-Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Authorized- Date Sampled: 10/22/03 
Reported: 10/29/03 Date Received: 10/22/03 

Date Extracted: 10/27/03 Sample Amount: 25.9 g-dry-wt 
Date Analyzed: 10/28/03 15:44 Final Extract Volume: 0.5 mL 
Instrument/Analyst: NT6/Van Dilution Factor: 1.00 
GPC Cleanup : NO Percent Moisture: 6.8% 

pH: 7.0 


CAS Number Analyte 


Phenol 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Benzyl Alcohol 

1,2-Dichlorobenzene 

2-Methylphenol 

4-Methylphenol 

Hexachloroethane 

2,4-Dimethylphenol 

Benzoic Acid 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

2-Methylnaphthalene 

Dimethylphthalate 

Acenaphthylene 

Acenaphthene 

Dibenzofuran 

Diethylphthalate 

Fluorene 

N-Nitrosodiphenylamine 

Hexachlorobenzene 

Pentachlorophenol 

Phenanthrene 

Anthracene 

Di-n-Butylphthalate 

Fluoranthene 
Pyrene 
Butylbenzylphthalate 
Benzo (a) anthracene 
bis (2 -Ethylhexyl) phthalate 
Chrysene 
Di-n-Octyl phthalate 
Benzo (b) f luoranthene 
Benzo(k)f luoranthene 

FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Semivolatiles by GC/MS Sample ID: SC2-S2 
Page 2 of 2 SAMPLE 

Lab Sample ID: FY70B QC Report No: FY70-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14269 Project: Head of Thea-Foss Waterway 
Matrix: Soil PAP-001-03 
Date Analyzed: 10/28/03 15:44 

CAS Number Analyte 

50-32-8 Benzo (a) pyrene 
193-39-5 Indeno (l,2,3 -cd) pyrene 

53 -70-3 Dibenz (a, h)anthracene 

191-24-2 Benzo (g, h,i)perylene 


Semivolatile Surrogate Recovery 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Semivolatiles by GC/MS Sample ID: LCS-102703 
Page 1 of 1 LAB CONTROL 

Lab Sample ID: LCS-102703 QC Report No: FY70-Dal,ton, Olmsted & Fuglevand 
LIMS ID: 03-14268 Project: Head of Thea-Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Authorized Date Sampled: 10/22/03 
Reported: 10/29/03 Date Received: 10/22/03 

Date Extracted: 10/27/03 Sample Amount: 25.0 g 

Date Analyzed: 10/28/03 14:38 Final Extract Volume: 0.5 mL 

Instrument/Analyst: N ~ 6 / ~ a n  Dilution Factor: 1.00 

GPC Cleanup: NO Percent Moisture: NA 


pH: NA 


Analyte 
Lab 

Control 
Spike 
Added Recovery 

Phenol 
1,4-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Acenaphthene 
Pentachlorophenol 
Pyrene 

750 
5 0 0 
5 0 0 
5 0 0 
750 
5 0 0 

64.4% 
55.6% 
64.4% 
63.0% 
83.3% 
76.2% 

Semivolatile Surrogate Recovery 


Results reported in pg/kg 


FORM I11 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Pesticides/PCB by GC/ECD Sample ID: MB-102703 
Page 1 of 1 METHOD BLANK 

Lab Sample ID: MB-102703 QC Report No: FY70-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14268 Project: Head of Thea-Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release ~uthorized:@J .Date Sampled: NA 
Reported: 10/31/03 k Date Received: NA 

Date Extracted: 10/27/03 Sample Amount: 25.0 g 

Date Analyzed: 10/30/03 22:04 Final Extract Volume: 5.0 mL 

Instrument/Analyst: ECD~/YZ Dilution Factor: 1.00 

GPC Cleanup: No 

Sulfur Cleanup: Yes pH: NA 

Florisil Cleanup: Yes Percent Moisture: NA 


CAS Number Analyte RL Result 


gamma -BHC (Lindane ) 

Heptachlor 

Aldrin 

Dieldrin 

4,4.'-DDE 

4,4'-DDD 

4,4'-DDT 

alpha Chlordane 


Reported in pg/kg (ppb) 


Pest/PCB Surrogate Recovery 

-

Decachlorobiphenyl 78.0% 

Tetrachlorornetaxylene 61.5% 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Pesticides/PCB by GC/ECD Sample ID: SC2-S1 
Page 1 of 1 SAMPLE 

Lab Sample ID: FY70A QC Report No: FY70-Dalton, Olrnsted & Fuglevand 
LIMS ID: 03-14268 Project: Head of Thea-Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release ~uthorized:&fl Date Sampled: 10/22/03 
Reported: 10/31/03 Date Received: 10/22/03 

Date Extracted: 10/27/03 Sample Amount: 25.9 g-dry-wt 

Date Analyzed: 10/30/03 23:13 Final Extract Volume: 5.0 mL 

Instrument/Analyst: ECD4/YZ Dilution Factor: 1.00 

GPC Cleanup: No 

Sulfur Cleanup: Yes pH: 7.0 

Florisil Cleanup: Yes Percent Moisture: 8.6% 


CAS Number Analyte RL Result 


gamma-BHC (Lindane) 

Heptachlor 

Aldrin 

Dieldrin 

4,4'-DDE 

4,4'-DDD 

4,4'-DDT 

alpha Chlordane 


Reported in pg/kg (ppb) 


Pest/PCB Surrogate Recovery 


Decachlorobiphenyl 82.0% 

Tetrachlorornetaxylene 63.0% 


FORM I 




ANALnICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Pesticides/PCB by GC/ECD Sample ID: SC2-S2 
Page 1 of 1 SAMPLE 

Lab Sample ID: FY70B QC Report No: FY70-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14269 Project: Head of Thea-Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release ~ u t h o r i z e d ~ y  Date Sampled: 10/22/03 
Reported: 10/31/03 Date Received: 10/22/03 

Date Extracted: 10/27/03 Sample Amount: 25.7 g-dry-wt 

Date Analyzed: 10/30/03 23:48 Final Extract Volume: 5.0 mL 

Instrument/Analyst: ECD~/YZ Dilution Factor: 1.00 
GPC Cleanup: No 
Sulfur Cleanup: Yes pH: 7.0 
Florisil Cleanup: Yes Percent Moisture: 6.8% 

CAS Number Analyte RL Result 

gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Dieldrin 
4,4' -DDE 
4,4'-DDD 
4,4' -DDT 
alpha Chlordane 

Pest/PCB Surrogate Recovery 


Decachlorobiphenyl 81.5% 

Tetrachlorometaxylene 61.8% 


FORM I 




RESOURCES 
ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Pesticides/PCB by GC/ECD Sample ID: LCS-102703 
Page 1 of 1 LAB CONTROL 

Lab Sample ID: LCS-102703 QC Report No: FY70-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14268 Project: Head of Thea-Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release ~ u t h o r i z e d ~ %  Date Sampled: 10/22/03 
Reported: 10/31/03 Date Received: 10/22/03 

Date Extracted: 10/27/03 Sample Amount: 25.0 g 
Date Analyzed: 10/30/03 22:38 Final Extract Volume: 5.0 mL 
Instrument/Analyst: ECD4/YZ Dilution Factor: 1.00 
GPC Cleanup: NO 
Sulfur Cleanup: YES pH: NA 
Florisil Cleanup: YES Percent Moisture: NA 

Lab Spike 
Analyte Control Added Recovery 

gamma-BHC (Lindane) 3.20 4.00 80.0% 
Heptachlor 3.10 4.00 77.5% 
Aldrin 2.98 4.00 74.5% 
Dieldrin 6.46 8.00 80.8% 
4,4' -DDT 6.34 8.00 79.2% 

Pest/PCB Surrogate Recovery 


Decachlorobiphenyl 154% 

Tetrachlorornetaxylene 123% 


Results reported in pg/kg (ppb) 


FORM I11 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA PCB by GC/ECD Sample ID: MB-102703 
Page 1 of 1 METHOD BLANK 

Lab Sample ID: MB-102703 QC Report No: FY70-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14268 Project: Head of Thea-Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Authorized: ,H/ Date Sampled: NA 
Reported: 10/30/03 ~2 Date Received: NA 

Date Extracted: 10/27/03 Sample Amount: 25.0 g 

Date Analyzed: 10/28/03 01:32 Final Extract Volume: 5.0 mL 

Instrument/Analyst: ECD5/PK Dilution Factor: 1.00 

GPC Cleanup: No Silica Gel: No 

Sulfur Cleanup: Yes pH: NA 

Acid Cleanup: Yes Percent Moisture: NA 


CAS Number Analyte Result 


12674-11-2 Aroclor 1016 < 20 U 

53469-21-9 Aroclor 1242 < 20 U 

12672-29-6 Aroclor 1248 < 20 U 

11097-69-1 Aroclor 1254 < 20 u 

11096-82-5 Aroclor 1260 < 20 u 

11104-28-2 Aroclor 1221 < 40 U 

11141-16-5 Aroclor 1232 < 20 u 


Reported in pg/kg (ppb) 


PCB Surrogate Recovery 


Decachlorobiphenyl 83.0% 

Tetrachlorometaxylene 76.2% 


FORM I 




A N A L I C A L  @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA PCB by GC/ECD Sample ID: SC2-S1 
Page 1 of 1 SAMPLE 

Lab Sample ID: FY70A QC Report No: FY70-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14268 Project: Head of Thea-Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release ~ u t h o r i z e d s  Date Sampled: 10/22/03 
Reported: 10/30/03 Date Received: 10/22/03 

Date Extracted: 10/27/03 Sample Amount: 25.9 g-dry-wt 

Date Analyzed: 10/28/03 02:12 Final Extract Volume: 5.0 mL 

~nstrurnent/~nalyst:ECD5/PK Dilution Factor: 1.00 

GPC Cleanup: No Silica Gel: No 

Sulfur Cleanup: Yes pH: 7.0 

Acid Cleanup: Yes Percent Moisture: 8.6% 


CAS Number Analyte RL Result 


12674-11-2 Aroclor 1016 

53469-21-9 Aroclor 1242 

12672-29-6 Aroclor 1248 

11097-69-1 Aroclor 1254 

11096-82-5 Aroclor 1260 

11104-28-2 Aroclor 1221 

11141-16-5 Aroclor 1232 


Reported in pg/kg (ppb) 


PCB Surrogate Recovery 


Decachlorobiphenyl 85.5% 

Tetrachlorometaxylene 78.2% 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA PCB by GC/ECD Sample ID: SC2-S2 
Page 1 of 1 SAMPLE 

Lab Sample ID: FY70B QC Report No: FY70-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14269 Project: Head of Thea-Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Date Sampled: 10/22/03 
Reported: 10/30/03 Date Received: 10/22/03 

Date Extracted: 10/27/03 Sample Amount: 25.7 g-dry-wt 

Date Analyzed: 10/28/03 02:32 Final Extract Volume: 5.0 mL 

Instrument/Analyst: ECD~/PK Dilution Factor: 1.00 

GPC Cleanup: No Silica Gel: No 

Sulfur Cleanup: Yes pH: 7.0 

Acid Cleanup: Yes Percent Moisture: 6.8% 


CAS Number Analyte RL Result 


12674-11-2 Aroclor 1016 

53469-21-9 Aroclor 1242 

12672-29-6 Aroclor 1248 

11097-69-1 Aroclor 1254 

11096-82-5 Aroclor 1260 

11104-28-2 Aroclor 1221 

11141-16-5 Aroclor 1232 


Reported in ,ug/kg (ppb) 

PCB Surrogate Recovery 


Decachlorobiphenyl 81.2% 

Tetrachlorometaxylene 79.8% 


FORM I 




ORGANICS ANALYSIS DATA SHEET 

PSDDA PCB by GC/ECD 

Page 1 of 1 


Lab Sample ID: LCS-102703 
LIMS ID: 03-14268 
Matrix: Soil 
Data Release Authorized 
Reported: 10/31/03 i f l  
Date Extracted: 10/27/03 

Date Analyzed: 10/28/03 01:52 

Instrument/Analyst: ECD5/PK 

GPC Cleanup: No 

Sulfur Cleanup: Yes 

Acid Cleanup: Yes 


Analyte 


Aroclor 1242 


ANALYTICAL @ 
RESOURCES 
INCORPORATED 

Sample ID: LCS-102703 

LAB CONTROL 


QC Report No: FY70-Dalton, Olmsted & Fuglevand 
Project: Head of Thea-Foss Waterway 


PAP-001-03 

Date Sampled: 10/22/03 

Date Received: 10/22/03 


Sample Amount: 25.0 g-dry-wt 

Final Extract Volume: 5.0 mL 


Dilution Factor: 1.00 

Silica Gel: No 


pH: NA 

Percent Moisture: NA 


Lab Spike 
Control Added Recovery 

151 202 74.8% 

PCB Surrogate Recovery 


Decachlorobiphenyl 76.5% 

Tetrachlorometaxylene 71.0% 


Results reported in pg/kg (ppb) 


FORM I11 




RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 
LABORATORY ANALYSIS OF CONVENTIONAL PARAMETERS Sample ID: MB-FY70 
Page  1 o f  1 METHOD BLANK 

Lab Sample  I D :  MB-FY70 QC R e p o r t  No: FY70-Dal ton,  O l m s t e d  & F u g l e v a n d  
LIMS I D :  03-14268 P r o j e c t :  Head o f  Thea-Foss  Waterway  
M a t r i x :  S o i l  PAP-001-03 
D a t a  R e l e a s e  A u t h o r i z e d :  & D a t e  Sampled :  NA 
R e p o r t e d :  1 1 / 0 5 / 0 3  D a t e  R e c e i v e d :  NA 

METHOD BLANK RESULTS 

CONVENTIONALS 

Analysis 
Analyte Date Method RL Units Result 

T o t a l  S o l i d s  1 0 / 2 7 / 0 3  EPA 1 6 0 . 3  0 . 0 1  mg r e s i d u e  < 0 . 0 1  U 
SM 2540 B 

T o t a l  O r g a n i c  C a r b o n  1 0 / 3 0 / 0 3  Plumb, 1 9 8 1  0 . 0 2 0  P e r c e n t  < 0 . 0 2 0  U 

T o t a l  O r g a n i c  C a r b o n  1 1 / 0 4 / 0 3  Plumb, 1 9 8 1  0 . 0 2 0  P e r c e n t  < 0 . 0 2 0  U 

S o i l  Method B l a n k  QA R e p o r t  f o r  FY70 r e c e i v e d  1 0 / 2 2 / 0 3  



ANALYIICAL @ 
RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 

LABORATORY ANALYSIS OF CONVENTIONAL PARAMETERS Sample ID: SC2-S1 

Page 1 of 1 SAMPLE 


Lab Sample ID: FY70A QC Report No: FY70-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14268 Project: Head of Thea-Foss Waterway 
Matrix: Soil 
Data Release Authorized: & 

PAP-001-03 
Date Sampled: 10/22/03 

Reported: 11/05/03 Date Received: 10/22/03 

Analysis 
Analyte Date & Batch Method DF RL Units Result 

Total Solids 10/27/03 EPA 160.3 0.01 Percent 92.3 
102703#2 SM 2540 B 

Total Organic Carbon 10/30/03 Plumb, 1981 0.020 Percent 1.4 
103003#1 

RL Analytical reporting limit 

U Undetected at reported detection limit 


Report for FY70 Received 10/22/03 




ANALWICAL @ 
RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 

LABORATORY ANALYSIS OF CONVENTIONAL PARAMETERS Sample ID: SC2-S2 

Page 1 of 1 SAMPLE 


Lab Sample ID: FY70B QC Report No: FY70-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14269 Project: Head of Thea-Foss Waterway 
Matrix: Soil 
Data Release Authorized: p/P
Reported: 11/05/03 

PAP-001-03 
Date Sampled: 10/22/03 
Date Received: 10/22/03 

Analysis 
Analyte Date C Batch Method DF RL Units Result 

Total Solids 10/27/03 EPA 160.3 0.01 Percent 93.1 
102703#2 SM 2540 B 

Total Organic Carbon 11/04/03 Plumb, 1981 0.020 Percent 0.51 
110403#1 

RL Analytical reporting limit 

U Undetected at reported detection limit 


Report for FY70 Received 10/22/03 




RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 

LABORATORY ANALYSIS OF CONVENTIONAL PARAMETERS Sample ID: DUP-EY70 

Page 1 of 1 DUPLICATE 


Lab Sample ID: DUP-FY70 QC Report No: FY70-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14268 Project: Head of Thea-Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Authorized: M Date Received: 10/22/03 
Reported: 11/05/03 

DUPLICATE RESULTS 

CONVENTIONALS 


Analyte 	 Method Units Sample Replicate RPD /RSD 


ARI ID: 03-14268, FY70A Client Sample ID: SC2-S1 


Total Solids 	 EPA 160.3 Percent 92.3 92.7 0.2% 

SM 2540 B 92.6 


Total Organic Carbon 	 Plumb, 1981 Percent 1.4 1.4 0.0% 

1.4 


Soil Replicate QA Report Page for FY70 received 10/22/03 




INORGANICS ANALYSIS DATA SHEET 
LABORATORY ANALYSIS O F  CONVENTIONAL PARAMETERS S a m p l e  I D :  MS/MSD-EY~O 
P a g e  1 of 1 MATRIX S P I K E  

L a b  S a m p l e  I D :  MS-FY70 QC R e p o r t  No:  F Y 7 0 - D a l t o n ,  O l m s t e d  & F u g l e v a n d  
LIMS I D :  0 3 - 1 4 2 6 8  P r o j e c t :  H e a d  of T h e a - F o s s  W a t e r w a y  
Matr ix:  S o i l  PAP-001-03  
D a t a  R e l e a s e  A u t h o r i z e d :  w'? D a t e  R e c e i v e d :  1 0 / 2 2 / 0 3  
R e p o r t e d :  1 1 / 0 5 / 0 3  

MATRIX S P I K E  RESULTS 
CONVENTIONALS 

MS/ 
A n a l y t e  M e t h o d  U n i t s  S a m p l e  Spike MSD REC 

A R I  I D :  0 3 - 1 4 2 6 8 ,  FY70A C l i e n t  S a m p l e  I D :  S C 2 - S 1  

T o t a l  O r g a n i c  C a r b o n  P l u m b ,  1 9 8 1  P e r c e n t  1 . 3 9  3 . 1 9  4 . 6 2  1 0 1 %  

Water Matr ix  S p i k e  QA R e p o r t  P a g e  f o r  FY70 received 1 0 / 2 2 / 0 3  



ANALYTICAL @ 
RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 
LABORATORY ANALYSIS OF CONVENTIONAL PARAMETERS Sample ID: SRM-FY70 
Page 1 of 1 STANDARD REFERENCE 

Lab Sample I D :  SRM-FY70 QC Report No: FY70-Dalton, Olmsted & Fuglevand 
LIMS I D :  03-14268 P ro jec t :  Head of Thea-Foss Waterway 
Matrix: S o i l  PAP-001-03 
Data Release Authorized: Date Sampled: NA 
Reported: 11/05/03 Date Received: NA 

STANDARD REFERENCE RESULTS 

CONVENTIONALS 


Analysis 

Analyte Date & Batch Method Units SRM True REC 

NIST #a704 
Tota l  Carbon 10/30/03 Plurnb,1981 Percent 3 .33 3.35 99.4% 

103003#1 
NIST #8704 
Tota l  Carbon 11/04/03 Plumb,1981 Percent 3.24 3.35 96.7% 

110403#1 

~ t a h d a r d  Reference QA Report f o r  FY70 rece ived  10/22/03 



ANALYTICAL @ 
RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS Sample ID: METHOD BLANK 
Page 1 of 1 

Lab Sample ID: FY70MB QC Report No: FY70-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14268 Project: Head of Thea-Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Authorized: Date Sampled: NA 
Reported: 10/29/03 Date Received: NA 

Percent Total Solids: NA 

Prep Prep Analysis Analysis 
Meth Date Method Date CAS Number Analyte RL mg/kg-dr~ Q 

3050B Antimony 
3050B Arsenic 
3050B Cadmium 
3050B Chromium 
3050B Copper 
3050B Lead 
CLP Mercury 
3050B Nickel 
3050B Silver 
3050B Zinc 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM- I 




ANALYTICAL @ 
RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS Sample ID: SC2-S1 
Page 1 of 1 SAMPLE 

Lab Sample ID: FY70A QC Report No: FY70-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14268 Project: Head of Thea-Foss Waterway 
Matrix: Soil 
Data Release Authorized- 
Reported: 10/29/03 &-

PAP-001-03 
Date Sampled: 10/22/03 
Date Received: 10/22/03 

Percent Total Solids: 92.2% 

Prep Prep Analysis Analysis 
Me th Date Method Date CASNumber Analyte RL mg/kg-dry Q 

3050B Antimony 
3050B Arsenic 
3050B Cadmium 
3050B Chromium 

3050B Copper 

3050B Lead 

CLP Mercury 
3050B Nickel 

3050B Silver 
3050B Zinc 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM-I 




RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS Sample ID: SC2-S2 

Page 1 of 1 SAMPLE 


Lab Sample ID: FY70B QC Report No: FY70-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14269 Project: Head of Thea-Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Authorize Date Sampled: 10/22/03 
Reported: 10/29/03 Date Received: 10/22/03 

Percent Total Solids: 92.4% 


Prep Prep Analysis Analysis 
Meth Date Method Date CAS Number Analyte RL mg/kg-dr~ Q 

3050B Antimony 
3050B Arsenic 
3050B Cadmium 
3050B Chromium 

3050B Copper 

3050B Lead 
CLP Mercury 
3050B Nickel 

3050B Silver 
3050B Zinc 

U-Analyte undetected at given RL 

RL-Reporting Limit 


FORM-I 




ANALYTICAL @ 
RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS S a m p l e  I D :  LAB CONTROL 
Page 1 of 1 


Lab Sample ID: FY70LCS QC Report No: FY70-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14268 Project: Head of Thea-Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Authorized: Date Sampled: NA 
Reported: 10/29/03 Date Received: NA 

BLANK SPIKE QUALITY CONTROL REPORT 


Analysis S p i k e  S p i k e  % 
Analyte M e t h o d  F o u n d  A d d e d  R e c o v e r y  Q 

Antimony 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Silver 
Zinc 

Reported in mg/kg-dry 


N-Control limit not met 

Control Limits: 80-120% 


FORM-VII 




Sample Retention Policy: All samples submitted to ARI will be appropriately discarded no sooner than 90 days after receipt or 60 days after submission of hardcopy data, whichever is longer, unless alernate 
retention schedules have been established by work-order or contract. 



A N A L I C A L  @ 
RESOURCES 

ORGANICS ANALYSIS DATA-SHEET INCORPORATED 
Volatiles by Purge & Trap GC/MS' Sample ID: HM-1 S-1 
Page 1 of 2 SAMPLE 

Lab Sample ID: FZ56A QC Report No: FZ56-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14787 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release ~uthorized:/ Date Sampled: 10/31/03 
Reported: 11/04/03 Date Received: 10/31/03 

~nstrument/~nalyst:FINN~/JA Sample Amount: 4.65 g-dry-wt 
Date Analyzed: 11/03/03 19:Ol Percent Moisture: 7.6% 

CAS Number Analyte 

Chloromethane 
Bromomethane 
Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1,l-Dichloroethene 

1,l-Dichloroethane 

trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

l,l,l-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Bromodichlorornethane 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

Trichloroethene 

Dibromochlorornethane 

1,1,2-Trichloroethane 

Benzene 

trans-1,3-Dichloropropene 

2-Chloroethylvinylether 

Bromof orm 

4 -Methyl -2 -Pentanone (MIBK) 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 

Trichlorofluoromethane 

1,1,2-Trichloro-1,2,2-trif1uoroethane 

m, p-Xylene 

o-Xylene 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Acrolein 

Methyl Iodide 

Bromoethane 

Acrylonitrile 

1,l-Dichloropropene 

Dibromomethane 

1,1,1,2-Tetrachloroethane 

1,2 -~ibromo- 
3 -chloropropane 


FORM I 




ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 


Lab Sample ID: FZ56A 

LIMS ID: 03-14787 

Matrix: Soil 

Date Analyzed: 11/03/03 19:Ol 


A N A L I C A L  @ 
RESOURCES 
INCORPORATED 

Sample ID: HM-1 S-1 

SAMPLE 


QC Report No: FZ56-Dalton, Olmsted & Euglevand 
Project: Head of Thea Foss Waterway 

PAP-001-03 

CAS Number 
 Analyte 


1,2,3-Trichloropropane 

trans-1,4-Dichloro-2-butene 

1,3,5-Trimethylbenzene 

1,2,4-Trimethylbenzene 

Hexachlorobutadiene 

Ethylene Dibromide 

Bromochloromethane 

2,2-Dichloropropane 

1,3-Dichloropropane 

Isopropylbenzene 

n-Propylbenzene 

Bromobenzene 

2-Chlorotoluene 

4-Chlorotoluene 


4-Isopropyltoluene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

1,2,3-Trichlorobenzene 


Volatile Surrogate Recovery 

-

d4-1,2-Dichloroethane 133% 

d8-Toluene 97.2% 

Bromofluorobenzene 102% 

d4-1,2-Dichlorobenzene 98.2% 


FORM I 




ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Volatiles by Purge & Trap GC/MS Sample ID: HM-1 S-2 
Page 1 of 2 SAMPLE 

Lab Sample ID: FZ56B QC Report No: FZ56-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14788 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release ~uthorizedfl Date Sampled: 10/31/03 
Reported: 11/04/03 Date Received: 10/31/03 

~nstrument/~nalyst:FINN~/JA Sample Amount: 4.73 g-dry-wt 
Date Analyzed: 11/03/03 19:29 Percent Moisture: 6.1% 

CAS Number Analyte 

Chloromethane 
Bromomethane 
Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1,l-Dichloroethene 

1,l-Dichloroethane 

trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

l,l,l-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Bromodichloromethane 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

Trichloroethene 

Dibromochloromethane 

1,1,2-Trichloroethane 

Benzene 

trans-1,3-Dichloropropene 

2-Chloroethylvinylether 

Bromof orm 

4 -Methyl -2 -Pentanone (MIBK) 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethylbenzene 

styrene 

Trichlorofluoromethane 

1,1,2-Trichlor0-1,2,2-trif1uoroethane 


1,4-Dichlorobenzene 

Acrolein 

Methyl Iodide 

Bromoethane 

Acrylonitrile 

1,l-Dichloropropene 

Dibromomethane 

1,1,1,2-Tetrachloroethane 

1,2-Dibromo-3-chloropropane 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Volatiles by Purge & Trap GC/MS Sample ID: HM-1 S-2 
Page 2 of 2 SAMPLE 

Lab Sample ID: FZ56B QC Report No: FZ56-Dalton, ~lmsted & Fuglevand 
LIMS ID: 03-14788 project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Date Analyzed: 11/03/03 19:29 

CAS Number Analyte ~ g / k g  

1,2,3-Trichloropropane 2.1 U 
trans-1,4-Dichloro-2-butene 5.3 U 
1,3,5-Trimethylbenzene 1.1 U 
1,2,4-Trimethylbenzene 1.1 U 
Hexachlorobutadiene 5.3 U 
Ethylene Dibromide 1.1 U 
Bromochloromethane 1.1 U 
2,2-Dichloropropane 1.1 U 
1,3-Dichloropropane 1.1 U 
Isopropylbenzene 1.1 U 
n-Propylbenzene 1.1 U 
Bromobenzene 1.1 U 
2-Chlorotoluene 1.1 U 
4-Chlorotoluene 1.1 U 
tert-Butylbenzene 1.1 U 
sec-Butylbenzene 1.1 U 
4-Isopropyltoluene 1.1 U 
n-Butylbenzene 1.1 U 
1,2,4-Trichlorobenzene 5.3 U 
Naphthalene 5.3 U 
1,2,3-Trichlorobenzene 5.3 U 

Volatile Surrogate Recovery 


d4-1,2-Dichloroethane 133% 

d8-Toluene 99.9% 

Bromofluorobenzene 107% 

d4-1,2-Dichlorobenzene 101% 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Volatiles by Purge & Trap GC/MS Sample ID: HM-1 5-2 
Page 1 of 2 MS/MSD 

Lab Sample ID: FZ56B QC Report No: FZ56-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14788 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release ~uthorized#// Date Sampled: 10431/03 
Reported: 11/04/03 Date Received: 10/31/03 

Instrument/Analyst MS: FINN5/JA Sample Amount MS: 4.66 g-dry-wt 
MSD: FINN5/JA MSD: 4.81 g-dry-wt 

Date Analyzed MS: 11/03/03 19:57 Moisture: 6.1% 
MSD: 11/03/03 20:25 

Spike MS Spike MSD 
Analyte Sample MS Added-MS Recovery MSD Added-MSD Recovery RPD 

Chloromethane c 1.1 
Bromomethane < 1.1 
Vinyl Chloride c 1.1 
Chloroethane < 1.1 
Methylene Chloride < 2.1 
Acetone c 5.3 
Carbon Disulfide < 1.1 
1,l-Dichloroethene < 1.1 
1,l-Dichloroethane c 1.1 
trans-1,2-Dichloroethene < 1.1 
cis-1,2-Dichloroethene < 1.1 
Chloroform < 1.1 
1,2-Dichloroethane < 1.1 
2-Butanone < 5.3 
l,l,l-Trichloroethane < 1.1 
Carbon Tetrachloride c 1.1 
Vinyl Acetate < 5.3 
Bromodichloromethane < 1.1 
1,2-Dichloropropane c 1.1 
cis-1,3-Dichloropropene < 1.1 
Trichloroethene < 1.1 
Dibromochloromethane 4 1.1 
1,1,2-Trichloroethane < 1.1 
Benzene < 1.1 
trans-l,3-Dichloropropene < 1.1 
2-Chloroethylvinylether < 5.3 
Bromof orm < 1.1 
4-Methyl-2-Pentanone (MIBK) < 5.3 
2-Hexanone c 5.3 
Tetrachloroethene c 1.1 
1,1,2,2-Tetrachloroethane < 1.1 
Toluene < 1.1 
Chlorobenzene < 1.1 
Ethylbenzene c 1.1 
Styrene c 1.1 
Trichlorofluoromethane < 1.1 
1,1,2-Trichloro-1,2,2-trifl< 2.1 
m,p-Xylene < 1.1 
o-Xylene < 1.1 
1,2-Dichlorobenzene < 1.1 
1,3-Dichlorobenzene < 1.1 
1,4-Dichlorobenzene < 1.1 
Acrolein c 52.9 
Methyl Iodide < 1.1 
Bromoethane < 2.1 
Acrylonitrile c 5 . 3  
1,l-Dichloropropene c 1.1 
Dibromomethane < 1.1 

FORM I11 



ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Volatiles by Purge & Trap GC/MS Sample ID: HM-1 S-2 
Page 2 of 2 MS/MSD 

Lab Sample ID: FZ56B QC Report No: FZ56-Dalton, Olrnsted & Fuglevand 
LIMS ID: 03-14788 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Date Analyzed MS: 11/03/03 19:57 

MSD: 11/03/03 20:25 


Spike MS Spike MSD 

Analyte Sample MS Added-MS Recovery MSD Added- MSD Recovery RPD 


1,1,1,2-Tetrachloroethane < 1.1 56.4 53.6 52.7 52.0 
1,2-Dibrorno-3-chloropropanec 5.3 50.8 53.6 52.9 52.0 
1,2,3-Trichloropropane < 2.1 52.5 53.6 52.6 52.0 
trans-1,4-Dichloro-2-butene < 5.3 55.7 53.6 52.4 52.0 
1,3,5-Trimethylbenzene < 1.1 54.0 53.6 48.4 52.0 
1,2,4-Trimethylbenzene < 1.1 54.1 53.6 48.4 52.0 
Hexachlorobutadiene < 5.3 48.0 53.6 41.6 52.0 
Ethylene Dibromide < 1.1 53.2 53.6 52.1 52.0 
Brornochloromethane < 1.1 51.4 53.6 49.6 52.0 
2,2-Dichloropropane < 1.1 58.4 53.6 54.1 52.0 
1,3-Dichloropropane < 1.1 55.8 53.6 54.3 52.0 
Isopropylbenzene < 1.1 53.5 53.6 47.7 52.0 
n-Propylbenzene < 1.1 54.2 53.6 47.9 52.0 
Bromobenzene c 1.1 49.5 53.6 45.9 52.0 
2-Chlorotoluene < 1.1 51.4 53.6 45.6 52.0 
4-Chlorotoluene < 1.1 55.0 53.6 50.0 52.0 
tert-Butylbenzene < 1.1 51.3 53.6 45.4 52.0 
sec-Butylbenzene < 1.1 52.6 53.6 46.2 52.0 
4-Isopropyltoluene c 1.1 52.3 53.6 46.4 52.0 
n-Butylbenzene c 1.1 55.2 53.6 48.4 52.0 
1,2,4-Trichlorobenzene < 5.3 47.3 53.6 41.0 52.0 
Naphthalene < 5.3 42.9 53.6 39.3 52.0 
1,2,3-Trichlorobenzene < 5.3 45.3 53.6 40.4 52.0 

Results reported in pg/kg 

RPD calculated using sample concentrations per SW846. 


FORM I11 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Volatiles by Purge & Trap GC/MS Sample ID: HM-1 S-2 
Page 1 of 2 . MATRIX SPIKE 

Lab Sample ID: FZ56B QC Report No: FZ56-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14788 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release ~uthorized.&@ Date Sampled: 10/31/03 
Reported: 11/04/03 Date Received: 10/31/03 

Instrument/Analyst: FINN5/JA Sample Amount: 4.66 g-dry-wt 

Date Analyzed: 11/03/03 19:57 Percent Moisture: 6.1% 


CAS Number Analyte 


Chloromethane 

Bromomethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1,l-Dichloroethene 

1,l-Dichloroethane 

trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

l,l,l-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Bromodichloromethane 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

Trichloroethene 

Dibromochloromethane 

1,1,2-Trichloroethane 

Benzene 

trans-1,3-Dichloropropene 

2-Chloroethylvinylether 

Bromof orm 

4-Methyl-2-Pentanone (MIBK) 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 

Trichlorofluoromethane 

1,1,2-Trichloro-1,2,2-trif1uoroethane 

m,p-Xylene 

o-Xylene 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Acrolein 

Methyl Iodide 

Bromoethane 

Acrylonitrile 

1, 1 -Dichloropropene 

Dibromomethane 

1,1,1,2-Tetrachloroethane 

1,2-Dibromo-3-chloropropane 


FORM I 




ANALICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Volatiles by Purge & Trap GC/MS Sample ID: HM-1 S-2 
Page 2 of 2 MATRIX SPIKE 

Lab Sample ID: FZ56B QC Report No: FZ56-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14788 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Date Analyzed: 11/03/03 19:57 


CAS Number 


96-18-4 

110-57-6 

108-67-8 

95-63-6 

87-68-3 

106-93-4 

74-97-5 

594-20-7 

142-28-9 

98-82-8 

103-65-1 

108-86-1 

95-49-8 

106-43-4 

98-06-6 

135-98-8 

99-87-6 

104-51-8 

120-82-1 

91-20-3 

87-61-6 


Analyte 


1,2,3-Trichloropropane 

trans-1,4-Dichloro-2-butene 

1,3,5-Trimethylbenzene 

1,2,4-Trimethylbenzene 

Hexachlorobutadiene 

Ethylene Dibromide 

Bromochloromethane 

2,2-Dichloropropane 

1,3-Dichloropropane 

Isopropylbenzene 

n-Propylbenzene 

Bromobenzene 

2-Chlorotoluene 

4-Chlorotoluene 

tert-Butylbenzene 

sec-Butylbenzene 

4 -1sopropyltoluene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

1,2,3-Trichlorobenzene 


Volatile Surrogate Recovery 


d4-1,2-Dichloroethane 120% 

d8-Toluene 98.7% 

Bromofluorobenzene 109% 

d4-1,2-Dichlorobenzene 101% 


FORM I 


~ g / k g  




ANALnIcAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Volatiles by Purge & Trap GC/MS Sample ID: HM-1 S-2 
Page 1 of 2 MATRIX SPIKE DUPLICATE 

Lab Sample ID: FZ56B QC Report No: FZ56-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14788 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Authorized/ Date Sampled: 10/31/03 
Reported: 11/04/03 Date Received: 10/31/03 

~nstrument/~nalyst:FINN~/JA Sample Amount: 4.81 g-dry-wt 
Date ~nalyzed: 11/03/03 20:25 Percent Moisture: 6.1% 

CAS Number Analyte 

Chloromethane 
Bromomethane 
Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1,l-Dichloroethene 

1,l-Dichloroethane 

trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

l,l,l-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Bromodichloromethane 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

Trichloroethene 

Dibromochloromethane 

1,1,2-Trichloroethane 

Benzene 

trans-1,3-Dichloropropene 

2-Chloroethylvinylether 

Bromof orm 

4-Methyl-2-Pentanone (MIBK) 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 

Trichlorofluoromethane 

1,1,2-Trichloro-1,2,2-trifluoroethane 

m,p-Xylene 

o-Xylene 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Acrolein 

Methyl Iodide 

Bromoethane 

Acrylonitrile 

1, l~~ichloro~ro~ene 

Dibromomethane 

1,1,1,2-Tetrachloroethane 

1,2-Dibromo-3-chloropropane 


FORM I 




ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 2 of 2 

Lab Sample ID: FZ56B 

LIMS ID: 03-14788 

Matrix: Soil 

Date Analyzed: 11/03/03 20:25 


CAS Number Analyte 


RESOURCES 
INCORPORATED 

Sample ID: HM-1 S-2 

MATRIX SPIKE DUPLICATE 


QC Report No: FZ56-Dalton, Olmsted & Fuglevand 
Project: Head of Thea Foss Waterway 

PAP-001-03 

1,2,3-Trichloropropane 

trans-1,4-Dichloro-2-butene 

1,3,5-Trimethylbenzene 

1,2,4-Trimethylbenzene 

Hexachlorobutadiene 

Ethylene Dibromide 

Bromochloromethane 

2,2-Dichloropropane 

1,3-Dichloropropane 

Isopropylbenzene 

n-Propylbenzene 

Bromobenzene 

2-Chlorotoluene 

4-Chlorotoluene 

tert-Butylbenzene 


n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

1,2,3-Trichlorobenzene 


Volatile Surrogate Recovery 


d4-1,2-Dichloroethane 123% 

d8-Toluene 99.3% 

Bromofluorobenzene 106% 

d4-1,2-Dichlorobenzene 100% 


FORM I 




A N A L I C A L  @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Volatiles by Purge & Trap GC/MS Sample ID: MB-110303 
Page 1 of 2 METHOD BLANK 

Lab Sample ID: MB-110303 QC Report No: FZ56-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14788 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release ~ u t h o r i z e d H  Date Sampled: NA 
Reported: 11/04/03 Date Received: NA 

Instrument/Analyst: FINN~/JA Sample Amount: 5.00 g 
Date Analyzed: 11/03/03 16:53 Percent Moisture: NA 

CAS Number Analyte 

Chloromethane 
Brornomethane 
Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1,l-Dichloroethene 

1,l-Dichloroethane 

trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

l,l,l-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Bromodichloromethane 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

Trichloroethene 

Dibromochloromethane 

1,1,2-Trichloroethane 

Benzene 


Bromof orm 

4-Methyl-2-Pentanone (MIBK) 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 

Trichlorofluoromethane 

1,1,2-Trichloro-1,2,2-trif1uoroethane 

m,p-Xylene 

o-Xylene 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Acrolein 

Methyl Iodide 

Bromoethane 

Acrylonitrile 

1,l-Dichloropropene 

Dibromomethane 

1,1,1,2-Tetrachloroethane 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Volatiles by Purge & Trap GC/MS Sample ID: MB-110303 
Page 2 of 2 METHOD BLANK 

Lab Sample ID: MB-110303 QC Report No: FZ56-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14788 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Date Analyzed: 11/03/03 16:53 

CAS Number Analyte 

1,2,3-Trichloropropane 

trans-1,4-Dichloro-2-butene 

1,3,5-Trimethylbenzene 

1,2,4-Trimethylbenzene 

Hexachlorobutadiene 

Ethylene Dibromide 

Bromochloromethane 

2,2-Dichloropropane 

1,3-Dichloropropane 

Isopropylbenzene 

n-Propylbenzene 

Bromobenzene 

2-Chlorotoluene 

4-Chlorotoluene 

tert-Butylbenzene 

sec-Butylbenzene 

4-Isopropyltoluene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

1,2,3-Trichlorobenzene 


Volatile Surrogate Recovery 


d4-1,2-Dichloroethane 109% 

d8-Toluene 96.7% 

Bromofluorobenzene 106% 

d4-1,2-Dichlorobenzene 100% 


FORM I 




ORGANICS ANALYSIS DATA SHEET 
Volatiles by Purge & Trap GC/MS 
Page 1 of 2 


Lab Sample ID: LCS-110303 

LIMS ID: 03-14788 

Matrix: Soil 

Data Release 

Reported: 11/04/03 


Instrument/Analyst: FINN~/JA 

LCSD: FINN~/JA 


Date Analyzed: 11/03/03 14:49 

LCSD: 11/03/03 15:23 


Analyte LCS 


Chloromethane 

Bromomethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1,l-Dichloroethene 

1,l-Dichloroethane 

trans-1,2-Dichloroethene 

cis-1,2-Dichloroethene 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

l,l,l-Trichloroethane 

Carbon Tetrachloride 

Vinyl Acetate 

Bromodichloromethane 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

Trichloroethene 

Dibromochloromethane 

1,1,2-Trichloroethane 

Benzene 

trans-1,3-Dichloropropene 

2-Chloroethylvinylether 

Bromof orm 

4-Methyl-2-Pentanone (MIBK) 

2-Hexanone 

Tetrachloroethene 

1,1,2,2-Tetrachloroethane 

Toluene 

Chlorobenzene 

Ethylbenzene 

Styrene 

Trichlorofluoromethane 

1,1,2-Trichloro-1,2,2-trifl 

m,p-Xylene 

o-Xylene 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Acrolein 

Methyl Iodide 

Bromoethane 

Acrylonitrile 

1,l-Dichloropropene 

Dibromomethane 


ANALYTICAL @ 
RESOURCES 
INCORPORATED 

Sample ID: LCS-110303 

LCS/LCSD 


QC Report No: FZ56-Dalton, Olmsted & Fuglevand 
Project: Head of Thea Foss Waterway 

PAP-001-03 
Date Sampled: NA 

Date Received: NA 

Sample Amount: 5.00 g 

LCSD: 5.00 g 


Spike LCS Spike LCSD 
Added-LCS Recovery LCSD Added-LCSD Recovery RPD 

91.8% 
108% 
89.8% 
99.0% 
94.6% 
116% 
94.6% 
98.4% 
101% 
97.0% 
99.6% 
103% 
113% 
95.2% 
105% 
111% 
99.8% 
108% 
97.6% 
106% 
95.6% 
105% 
103% 
101% 
111% 
90.8% 
104% 
94.0% 
89.2% 
96.4% 
96.0% 
98.8% 
98.6% 
104% 
104% 
107% 
97.2% 
101% 
100% 
100% 
104% 
104% 
88.0% 
120% 
97.0% 
105% 
103% 
106% 

FORM I11 




RESOURCES 
ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Volatiles by Purge & Trap GC/MS Sample ID: LCS-110303 
Page 2 of 2 LCS/LCSD 

Lab Sample ID: LCS-110303 QC Report No: FZ56-Dalton, Olrnsted & Fuglevand 
LIMS ID: 03-14788 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Date Analyzed: 11/03/03 14:49 

LCSD: 11/03/03 15:23 


Spike LCS Spike LCSD 

Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD 


1,1,1,2-Tetrachloroethane 

1,2-Dibromo-3-chloropropane 

1,2,3-Trichloropropane 

trans-1,4-Dichloro-2-butene 

1,3,5-Trimethylbenzene 

1,2,4-Trimethylbenzene 

Hexachlorobutadiene 

Ethylene Dibromide 

Bromochloromethane 

2,2-Dichloropropane 

1,3-Dichloropropane 

Isopropylbenzene 

n-Propylbenzene 

Bromobenzene 

2-Chlorotoluene 

4-Chlorotoluene 

tert-Butylbenzene 

sec-Butylbenzene 

4-Isopropyltoluene 

n-Butylbenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

1,2,3-Trichlorobenzene 


Results reported in pg/kg 

RPD calculated using sample concentrations per SW846. 


Volatile Surrogate Recovery 


LCS LCSD 

d4-1,2-Dichloroethane 115% 114% 

d8-Toluene 97.7% 99.5% 

Bromofluorobenzene 107% 107% 

d4-1,2-Dichlorobenzene 102% 101% 


FORM I11 




A N A L I C A L  @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Semivolatiles by GC/MS Sample ID: HM-1 S-1 
Page 1 of 2 SAMPLE 

Lab Sample ID: FZ56A QC Report No: FZ56-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14787 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Date Sampled: 10/31/03 
Reported: 11/05/03 Date Received: 10/31/03 

Date Extracted: 11/04/03 Sample Amount: 26.6 g-dry-wt 
Date Analyzed: 11/04/03 18:00 Final Extract Volume: 0.5 mL 
Instrurnent/Analyst: NT6/Van Dilution Factor: 1.00 
GPC Cleanup: NO Percent Moisture: 7.8% 

p H :  7 . 3  

CAS Number Analyte 

Phenol 
1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Benzyl Alcohol 

1,2-Dichlorobenzene 

2-Methylphenol 

4-Methylphenol 

Hexachloroethane 

2,4-Dimethylphenol 

Benzoic Acid 

1,2,4-Trichlorobenzene 

Naphthalene 

~exachlorobutadiene 

2-Methylnaphthalene 

Dirnethylphthalate 

Acenaphthylene 

Acenaphthene 

Dibenzofuran 

Diethylphthalate 

Fluorene 

N-~itrosodiphenylamine 

Hexachlorobenzene 

Pentachlorophenol 

Phenanthrene 

Anthracene 

Di-n-Butylphthalate 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

Benzo (a) anthracene 

bis(2-~thylhexy1)phthalate 

Chrysene 

Di-n-Octyl phthalate 

Benzo(b)f luoranthene 

Benzo(k)f luoranthene 


FORM I 




ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Semivolatiles by GC/MS Sample ID: HM-1 S-1 
Page 2 of 2 SAMPLE 

Lab Sample ID: FZ56A QC Report No: FZ56-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14787 Project: Head of Thea Foss Waterway 

Matrix: Soil PAP-001-03 

Date Analyzed: 11/04/03 18:OO 


CAS Number Analyte ~ g / k g  


50-32-8 Benzo (a) pyrene 

193-39-5 Indeno (l,2,3 -cd) pyrene 

53-70-3 Dibenz (a, h) anthracene 

191-24-2 Benzo (g, h, i) perylene 


Semivolatile Surrogate Recovery 


d5-Nitrobenzene 51.6% 2-Fluorobiphenyl 55.0% 

dl4-p-Terphenyl 66.6% d4-1,2-Dichlorobenzene 50.3% 

d5-Phenol 55.5% 2-Fluorophenol 55.7% 

2,4,6-Tribromophenol 65.3% d4-2-Chlorophenol 56.9% 


FORM I 




A.AL~,C*L @ 
RESOURCES -

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Sernivolatiles by GC/MS Sample ID: HM-1 S-2 
Page 1 of 2 SAMPLE 

Lab Sample ID: FZ56B QC Report No: FZ56-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14788 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release ~uthorized:fl Date Sampled: 10/31/03 
Reported: 11/05/03 Date Received: 10/31/03 

Date Extracted: 11/04/03 Sample Amount: 26.6 g-dry-wt 

Date Analyzed: 11/04/03 18:33 Final Extract Volume: 0.5 mL 

Instrument/Analyst: ~ ~ 6 / V a n  Dilution Factor: 1.00 


Percent Moisture: 7.6% 
GPC Cleanup: NO 


CAS Number 


108-95-2 

541-73-1 

106-46-7 

100-51-6 

95-50-1 

95-48-7 

106-44-5 

67-72-1 

105-67-9 

65-85-0 

120-82-1 

91-20-3 

87-68-3 

91-57-6 

131-11-3 

208-96-8 

83-32-9 

132-64-9 

84-66-2 

86-73-7 

86-30-6 

118-74-1 

87-86-5 

85-01-8 

120-12-7 

84-74-2 

206-44-0 

129-00-0 

85-68-7 

56-55-3 

117-81-7 

218-01-9 

117-84-0 

205-99-2 

207-08-9 


pH: 7.3 


Analyte 


Phenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
4-Methylphenol 
Hexachloroethane 
2,4-Dimethylphenol 
Benzoic Acid 
1,2,4-Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 
2-Methylnaphthalene 
Dimethylphthalate 
Acenaphthylene 
Acenaphthene 
Dibenzofuran 
Diethylphthalate 
Fluorene 
N-Nitrosodiphenylamine 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
Benzo (a) anthracene 
bis (2 -Ethylhexyl) phthalate 
Chrysene 
Di-n-Octyl phthalate 
Benzo (b) f luoranthene 
Benzo ( k )f luoranthene 

FORM I 




ANALYTICAL Q 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Semivolatiles by GC/MS Sample ID: HM-1 S-2 
Page 2 of 2 SAMPLE 

Lab Sample ID: FZ56B QC Report No: FZ56-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14788 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Date Analyzed: 11/04/03 18:33 

CAS Number Analyte 

50-32-8 Benzo (a) pyrene 
193-39-5 Indeno (l,2,3 -cd) pyrene 

53-70-3 Dibenz (a, h) anthracene 

191-24-2 Benzo (g, h, i) perylene 


Semivolatile Surrogate Recovery 


FORM I 




ORGANICS ANALYSIS DATA SHEET 
PSDDA S e r n i v o l a t i l e s  by GC/MS 
Page 1 of 2 

Lab Sample ID: MB-110403 
LIMS ID: 03-14787 
Matrix: Soil 
Data Release Authorized: dfl/
Reported: 11/05/03 

Date Extracted: 11/04/03 

Date Analyzed: 11/04/03 16:53 

Instrument/Analyst: N~6/van 


ANALYTICAL @ 
RESOURCES 
INCORPORATED 

S a m p l e  I D :  	MB-110403 
METHOD BLANK 

QC Report No: FZ56-Dalton, Olmsted & Fuglevand 
Project: Head of Thea Foss Waterway 

PAP-001-03 
Date Sampled: 10/31/03 

' Date Received: 10/31/03 

Sample Amount: 25.0 g 

Final Extract Volume: 0.5 mL 


Dilution Factor: 1.00 

Percent Moisture: NA 


pH: NA 

GPC Cleanup: NO 


CAS N u m b e r  A n a l y t e  

Phenol 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Benzyl Alcohol 

1,2-Dichlorobenzene 

2-Methylphenol 

4-Methylphenol 

Hexachloroethane 

2,4-Dimethylphenol 

Benzoic Acid 

1,2,4-Trichlorobenzene 

Naphthalene 

Hexachlorobutadiene 

2-Methylnaphthalene 

Dimethylphthalate 

Acenaphthylene 

Acenaphthene 

Dibenzofuran 

Diethylphthalate 

Fluorene 

N-Nitrosodiphenylamine 

Hexachlorobenzene 

Pentachlorophenol 

Phenanthrene 

Anthracene 

Di-n-Butylphthalate 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

Benzo (a) anthracene 

bis (2 -Ethylhexyl) phthalate 

Chrysene 

Di-n-Octyl phthalate 

Benzo (b) f luoranthene 

Benzo(k)f luoranthene 


FORM I 



ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Semivolatiles by GC/MS Sample ID: MB-110403 
Page 2 o f  2 METHOD BLANK 

Lab Sample ID: MB-110403 QC Report No: FZ56-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14787 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Date Analyzed: 11/04/03 16:53 

CAS Number Analyte ~ g / k g  

50-32-8 Benzo (a)pyrene 20 U 

193-39-5 Indeno (l,2,3 -cd) pyrene 20 U 

53-70-3 Dibenz (a, h )anthracene 20 U 

191-24-2 Benzo(g,h,i)perylene 20 U 


Semivolatile Surrogate Recovery 


FORM I 




ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Semivolatiles by GC/MS Sample ID: LCS-110403 
Page 1 of 1 LAB CONTROL 

Lab Sample ID: LCS-110403 QC Report No: FZ56-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14787 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release ~uthorizedfl Date Sampled: 10/31/03 
Reported: 11/05/03 Date Received: 10/31/03 

Date Extracted: 11/04/03 Sample Amount: 25.0 g 

Date Analyzed: 11/05/03 10:20 Final Extract Volume: 0.5 mL 

Instrument/Analyst: ~ ~ 6 / ~ a n  Dilution Factor: 1.00 

GPC Cleanup: NO Percent Moisture: NA 


pH: NA 


Analyte 
Lab 

Control 
Spike 
Added Recovery 

Phenol 
1,4-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Acenaphthene 
Pentachlorophenol 
Pyrene 

Semivolatile Surrogate Recovery 


Results reported in pg/kg 


FORM I11 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Pesticides/PCB by GC/ECD Sample ID: HM-1 S-1 
Page 1 of 1 SAMPLE 

Lab Sample ID: FZ56A QC Report No: FZ56-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14787 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Authorized: Date Sampled: 10/31/03 
Reported: 11/07/03 Date Received: 10/31/03 

Date Extracted: 11/04/03 Sample Amount: 26.1 g-dry-wt 

Date Analyzed: 11/06/03 09:49 Final Extract Volume: 5.0 mL 

~nstrument/Analyst: ECD4/YZ Dilution Factor: 1.00 

GPC Cleanup: No Silica Gel: No 

Sulfur Cleanup: YES pH: 7.3 

Florisil Cleanup: No Percent Moisture: 7.8% 


CAS Number Analyte RL Result 


gamma-BHC (Lindane) 

Heptachlor 

Aldrin 

Dieldrin 

4,4'-DDE 

4,4'-DDD 

4,4' -DDT 

alpha Chlordane 


Reported in pg/kg (ppb) 


Pest/PCB Surrogate Recovery 


Decachlorobiphenyl 76.0% 

Tetrachlorometaxylene 56.0% 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Pesticides/PCB by GC/ECD Sample ID: HM-1 S-2 
Page 1 of 1 SAMPLE 

Lab Sample ID: FZ56B QC Report No: FZ56-Dalton, Olrnsted & Fuglevand 
LIMS ID: 03-14788 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Authorized:@ Date Sampled: 10/31/03 
Reported: 11/07/03 Date Received: 10/31/03 

Date Extracted: 11/04/03 Sample Amount: 26.6 g-dry-wt 

Date Analyzed: 11/06/03 10:22 Final Extract Volume: 5.0 mL 

Instrurnent/Analyst: ECD4/YZ Dilution Factor: 1.00 

GPC Cleanup: No Silica Gel: No 

Sulfur Cleanup: YES pH: 7.3 

Florisil Cleanup: No Percent Moisture: 7.6% 


CAS Number Analyte RL Result 


gamma-BHC (Lindane ) 

Heptachlor 

Aldrin 

Dieldrin 

4,4'-DDE 

4,4' -DDD 

4,4' -DDT 

alpha Chlordane 


Reported in pg/kg (ppb) 


Pest/PCB Surrogate Recovery 


Decachlorobiphenyl 73.0% 

Tetrachlorometaxylene 57.5% 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Pesticides/PCB by GC/ECD Sample ID: MB-110403 
Page 1 of 1 METHOD BLANK 

Lab Sample ID: MB-110403 QC Report No: FZ56-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14787 Project: Head of Thea Foss Waterway 
Matrix: Soil - PAP-001-03 
Data Release Date Sampled: NA 
Reported: 11/07/03 Date Received: NA 

Date Extracted: 11/04/03 Sample Amount: 25.0 g 

Date Analyzed: 11/06/03 08:34 Final Extract Volume: 5.0 mL 

Instrument/~nalyst: ECD~/YZ Dilution Factor: 1.00 

GPC Cleanup: No Silica Gel: No 

Sulfur Cleanup: Yes pH: NA 

Florisil Cleanup: No Percent Moisture: NA 


CAS Number Analyte RL Result 


gamma-BHC (Lindane) 

Heptachlor 

Aldrin 

Dieldrin 

4,4' -DDE 

4,4' -DDD 

4,4' -DDT 

alpha Chlordane 


Reported in pg/kg (ppb) 


Pest/PCB Surrogate Recovery 


Decachlorobiphenyl 71.0% 

Tetrachlorometaxylene 59.2% 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA ~esticides/PCB by GC/ECD Sample ID: LCS-110403 
Page 1 of 1 LAB CONTROL 

Lab Sample ID: LCS-110403 QC Report No: FZ56-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14787 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Date Sampled: 10/31/03 
Reported: 11/07/03 Date Received: 10/31/03 

Date Extracted: 11/04/03 Sample Amount: 25.0 g 
Date Analyzed: 11/06/03 09:12 Final Extract Volume: 5.0 mL 
Instrument/Analyst: ECD~/YZ Dilution Factor: 1.00 
GPC Cleanup: No Silica Gel: No 
Sulfur Cleanup: Yes pH: NA 
Florisil Cleanup: No Percent Moisture: NA 

Lab Spike 
Analyte Control Added Recovery 

gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Dieldrin 
4,4'-DDT 

Pest/PCB Surrogate Recovery 


Decachlorobiphenyl 82.8% 

Tetrachlorornetaxylene 58.0% 


Results reported in pg/kg (ppb) 


FORM I11 




-- 

ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA PCB by GC/ECD Sample ID: HM-1 S-1 
Page 1 of 1 SAMPLE 

Lab Sample ID: FZ56A QC Report No: FZ56-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14787 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Date Sampled: 10/31/03 
Reported: 11/07/03 Date Received: 10/31/03 

Date Extracted: 11/04/03 Sample Amount: 26.1 g-dry-wt 

Date Analyzed: 11/06/03 12:37 Final Extract Volume: 5.0 mL 

Instrument/Analyst: ECD5/PK Dilution Factor: 1.00 

GPC Cleanup: No Silica Gel: No 

Sulfur Cleanup: Yes pH: 7.3 

Acid Cleanup: Yes Percent Moisture: 7.8% 


CAS Number Analyte RL Result 


12674-11-2 Aroclor 1016 

53469-21-9 Aroclor 1242 

12672-29-6 Aroclor 1248 

11097-69-1 Aroclor 1254 

11096-82-5 Aroclor 1260 

11104-28-2 Aroclor 1221 

11141-16-5 Aroclor 1232 


Reported in pg/kg (ppb) 


PCB Surrogate Recovery 


Decachlorobiphenyl 82.8% 

Tetrachlorometaxylene 75.2% 


FORM I 




RESOURCES 
ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA PCB by GC/ECD Sample ID: HM-1 S-2 
Page 1 of 1 SAMPLE 

Lab Sample ID: FZ56B QC Report No: FZ56-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14788 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Date Sampled: 10/31/03 
Reported: 11/07/03 Date Received: 10/31/03 

Date Extracted: 11/04/03 Sample Amount: 26.6 g-dry-wt 

Date Analyzed: 11/06/03 12:57 Final Extract Volume: 5.0 mL 

~nstrument/~nalyst:ECD~/PK Dilution Factor: 1.00 

GPC Cleanup: No Silica Gel: No 

Sulfur Cleanup: Yes pH: 7.3 

Acid Cleanup: Yes Percent Moisture: 7.6% 


CAS Number Analyte RL Result 


12674-11-2 Aroclor 1016 

53469-21-9 Aroclor 1242 

12672-29-6 Aroclor 1248 

11097-69-1 Aroclor 1254 

11096-82-5 Aroclor 1260 

11104-28-2 Aroclor 1221 

11141-16-5 Aroclor 1232 


Reported in pg/kg (ppb) 


PCB Surrogate Recovery 


Decachlorobiphenyl 81.8% 

Tetrachlorometaxylene 73.8% 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA PCB by GC/ECD Sample ID: MB-110403 
Page 1 of 1 METHOD BLANK 

Lab Sample ID: MB-110403 QC Report No: FZ56-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14787 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release ~uthorized:..:,@ Date Sampled: NA 
Reported: 11/07/03 iv Date Received: NA 

Date Extracted: 11/04/03 Sample Amount: 25.0 g 

Date Analyzed: 11/06/03 11:56 Final Extract Volume: 5.0 mL 

Instrument/Analyst: ECD5/PK Dilution Factor: 1.00 

GPC Cleanup: No Silica Gel: No 

Sulfur Cleanup: Yes pH: NA 

Acid Cleanup: Yes Percent Moisture: NA 


CAS Number Analyte RL Result 


12674-11-2 Aroclor 1016 

53469-21-9 Aroclor 1242 

12672-29-6 Aroclor 1248 

11097-69-1 Aroclor 1254 

11096-82-5 Aroclor 1260 

11104-28-2 Aroclor 1221 

11141-16-5 Aroclor 1232 


Reported in pg/kg (ppb) 


PCB Surrogate Recovery 


Decachlorobiphenyl 81.2% 

Tetrachlorometaxylene 76.0% 


FORM I 




RESOURCES 
ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA PCB by GC/ECD Sample ID: LCS-110403 
Page 1 of 1 LAB CONTROL 

Lab Sample ID: LCS-110403 QC Report No: FZ56-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14787 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Date Sampled: 10/31/03 
Reported: 11/07/03 Date Received: 10/31/03 

Date Extracted: 11/04/03 Sample Amount: 25.0 g-dry-wt 
Date Analyzed: 11/06/03 12:16 Final Extract Volume: 5.0 mL 
Instrument/Analyst: ECD~/PK Dilution Factor: 1.00 
GPC Cleanup: No Silica Gel: No 
Sulfur Cleanup: Yes pH: NA 
Acid Cleanup: Yes Percent Moisture: NA 

Lab Spike 
Analyte Control Added Recovery 

Aroclor 1016 
Aroclor 1260 

PCB Surrogate Recovery 


Decachlorobiphenyl 78.0% 

Tetrachlorometaxylene 67.5% 


Results reported in pg/kg (ppb) 


FORM I11 




ANALYTICAL @ 
RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS Sample ID: HM-1 S-1 
Page 1 of 1 SAMPLE 

Lab Sample ID: FZ56A QC Report No: FZ56-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14787 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Authorized: Date Sampled: 10/31/03 
Reported: 11/06/03 Date Received: 10/31/03 

Percent Total Solids: 92.8% 

Prep Prep Analysis Analysis 
Meth Date Method Date CASNumber Analyte RL mg/kg-dry Q 

3050B Antimony 
3050B Arsenic 
3050B Cadmium 
3050B Chromium 

3050B Copper 

3050B Lead 

CLP Mercury 
3050B Nickel 

3050B Silver 
3050B Zinc 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM-I 




ANALYTICAL @ 
RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS Sample ID: HM-1 S-2 
Page 1 of 1 SAMPLE 

Lab Sample ID: FZ56B QC Report No: FZ56-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14788 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Date Sampled: 10/31/03 
Reported: 11/06/03 Date Received: 10/31/03 

Percent Total Solids: 93.0% 

Prep Prep Analysis Analysis 
Meth Date Method Date CAS Number Analyte RL mg/kg-dry Q 

3050B Antimony 
3050B Arsenic 
3050B Cadmium 
3050B Chromium 
3050B Copper 
3050B Lead 
CLP Mercury 
3050B Nickel 
3050B Silver 
3050B Zinc 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM- I 




INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS Sample ID: METHOD BLANK 
Page 1 of 1 

Lab Sample ID: FZ56MB QC Report No: FZ56-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14787 P ro jec t :  Head of Thea Foss Waterway 
Matrix: S o i l  PAP-001-03 
Data Release Authorize 
Reported: 11/06/03 $- Date Sampled: NA 

Date Received: NA 

Percent Tota l  So l id s :  NA 

Prep Prep Analysis Analysis 
Me th Date Method Date CAS Number Analyte RL mg/kg-dm Q 

3050B Antimony 
3050B Arsenic  
3050B Cadmium 
3050B Chromium 
3050B Copper 
3050B Lead 
CLP Mercury 
3050B Nickel 
3050B S i l v e r  
3050B Zinc 

U-Analyte undetected a t  given RL 
RL-Reporting L i m i t  

FORM- I 




*N*L~,C*L @ 
RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS S a m p l e  I D :  LAB CONTROL 
Page 1 of 1 


Lab Sample ID: FZ56LCS QC Report No: FZ56-Dalton, Olmsted & Fuglevand 
LIMS ID: 03-14787 Project: Head of Thea Foss Waterway 
Matrix: Soil PAP-001-03 
Data Release Date Sampled: NA 
Reported: 11/06/03 Date Received: NA 

BLANK S P I K E  QUALITY CONTROL REPORT 

A n a l y s i s  S p i k e  S p i k e  % 
A n a l y t e  M e t h o d  Found A d d e d  R e c o v e r y  Q 

Antimony 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Silver 
Zinc 

Reported in mg/kg-dry 


N-Control limit not met 

Control Limits: 80-120% 


FORM-VI I 



ATTACHMENT B 


PHYSICAL TESTING DATA SHEETS 




WILDER CONSTRUCTIONCOMPANY 

ENVIRONMENTAL DIVISION 

IMPORT MATERIAL CHARACTERIZATION REPORT 
SLOPE CAP, WA ROCK 

Date: 11110103 
Contract Number: MI115 
Contract Title: Head of the Thea Foss Waterway Remediation Project 
Location: Head of the Thea Foss Waterway, Tacoma, WA 

The purpose of this report is to present the required information to have Washington 
Rock approved as a potential source of the following import material: 

Slope Cap 

Attached are gradation analysis reports from Spears Engineering and Technical Services 
(SETS) and Materials Testing & Consulting, Inc. (MTC). Results are summarized in 
Table 1. 

Table 1
I Sieve Size I Percent Passing 

2 inch 
U.S. No 4 

Washington State DOT Materials Lab and MTC results for Slope Cap ("Mineral 
Aggregate and Surfacing") are summarized below in Table 2. Both reports are attached, 
as well as a letter from Washington Rock Quarries, Inc. certifying that slope cap material 
is included in the referenced source. 

U.S. Nolo 
U.S. NO40 

Table 2 
Parameter I Project Requirement I WSDOT Results I MTC Results / 

SETS 
Requirement 

35-65 
5-30 

MTC 
Results 

Los Angles Wear 
Degradation Factor 

Based on the information summarized above Slope Cap materials supplied by 
Washington Rock meet project specifications and can therefore be imported and used in 
construction activities for the Head of the Thea Foss Waterway Remediation Project. 

MTC 

57.1% 
17.0% 

wI Specific Gravity 
I I 

1525E. Marine View Drive 
Everett, WA 98201-1927 

(425) 551-3100 Fax (425) 551-3116 

Sample1 
100 

55-80 

30% maximum 
15 minimum 
2.5 minimum 

Sample2 
100% 
77.6% 

100% 
75.2% 

47.3% 
13.6% 

!00% 
71.4% 
39.4% 
11.8% 

16 
44 

2.662 

-
-

2.9 
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Materials Testing & 
Consulting, Inca 

ASTM C-136, ASTM D-4318 

All results apply only to actual locations and mnlcrials tcslcd. As a rnlllual protection la cl~cnls,lllc pllbllc and oumlvcs. all rcpons are sublnittcd as thc confidential propny of clicnls. and nutl~ori7afionfor plblicalion 
olslalcmenls, conclusions or efimcls from or regarding our rcponsis rcservcd pending our wrillcn approval. 

777 Chrysler Drive Burlington, WA 98233 Phone (360) 755-1990 Fax (360) 755-1980 
1710 Midway Court Centralia, WA 9853 1 Phone (360) 330-7926 Fax (360) 330-7946 

Website Address: www.mtc-inmet 

Project2 Foss Waterway Date Sampled: 22-Oct-03 ASTM D-2487 Unified Soils Classification System 

Client: Wilder Cmstmdon Sampled By: Client SW, Well-gded Sandwith Gravel 

Source: Client fltpplied Date Tested.23-Oct-03 
Tested% AW D@o)=0.172 nrm % Gravel = 22.4%Sample#: CN-320 

CoeE of Curvature, C, = 2.57 

Specifications Dp,= 1.252 mm % Sand = 77.6% CoeE of Uniformity, C& = 20.69 

D<,)= 3.553 mm %SiltLClay = 0.0% Finenesq Modulus= 4.09 

Limit= nla PlasticLimit= n/a PlasticityI n d w  n/a 

f 
Grain Size Distribution 

100.0% 

1 1 1 1 1 1 I 1 _ 

_ I I I I I  I I I 1 1 1 1 1  1 1 I 
_ I 1 1 1 1  1 1 1 ' 1 1 1 1  1 1  I 

1 1 1 1 1 1  1. 1 1 -

O.O% 
-11111 1 I I 1 11111  1 1 1 . 111111 1 1 1 11 !1111  1 1 -. , . . . ,-0.0% 

100.00 10.00 1.00 0.10 0.01 

ParticleSize (m) 

+ Sicvc Sins -A -rM~xSpccs --Mm Specs -*-Sim Rcmlb 

\ 

110 
LiguidSampleMeets SpecsY 

Actual 

Yes 

Interpolated 
cumu~atiw 

Percent 
Passing 
100.0% 
100.0% 
100.0% 
100.0% 
100.0% 
100.00/0 
l@.Wo 
100.00h 
100.0Oh 
100.0?/0 
100.0% 
100.Wh 
100.00h 
100.0% 

. !00.'?% 
77.6% 
50.9% 
47.3% 
32.1% 

24.8% 
18.7% 
13.6% 
9.8% 

4.7% 

.0.2% 

ServicesPS,1996-98 

Cumulative 
Percent 
Passing 

. 
77.6% 

@ima+g& Tahnid 

Sieve She 
US 

6.00" 
400" 
3.00" 
250" 
2.00' 
1.75" 
1.50' 
1.25" 

718' 
3/4e 
5/8" 
IDn 
3/8" 
114" 
#4 
#8 
#I0 
#I6 
#20 
#30 
#40 
#50 
#60 
#80 
#lo0 
#I40 
#170 
#200 

Copy@t 

Spear 
Max 

80.0% 

65.M 

30.0% 

5.0% 

Metrlc 
150.00 
100.00 
75.00 
63.00 
50.00 
45.00 
37.50 
31.50 

1.00".00 
2240 
19.00 
16.00 
1250 
9.50 
6.30 
4.75 
2.360 

. 2.oqO 
1.180 
0.850 
0.600 
0.425 
0.300 
0.250 
0.180 
0.150 
0.106 
0.090 
0.075 

Spars 

Specs 
Min 

55.0% 

35.0% 

5.0% 

0.W 
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uld I.imic: n/a Plastic l.imit= d a  -. kadcv n/a~lasticiii~ 
*' 
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1 ~ 1 ~ 1Materials Testing & 
Consulting, Inc. 

C m t  Spemn Bngineeang&TechnicalServicesPS,1996-98 
V' 

Input an "n" if applicable Praject~Foss Waterway Date Sampled: 226ct-03 

ONE SETOF SIEVES ONLY: Client: WilderConshuction Sampled By: Client 

Itlputan 'V'here ifthe sample analysis is performed Source: Client supplied Date Tested: 23-Oot-03 

usingonly one set of sievesand it is not a splitsample! Sample#: CN-320 Tested By AW 

Gravel Section 
Weirhts anCumulative: a 

Cumulative Cumdative Cumulative Interpolated 
Siwe Sue Retained Peroent Percent Percent 

US nun Weight Retained Passing Ps~sing 
6.00" 150.00 100.0% 
4.00" 100.00 100.0% 

3.00" 75.00 100.0% 

2.50" 63.00 100.0% 

2.00" 50.00 100.0% 

1.75" 45.00 100.0% 

1.50" 37.50 100.0% 

1.25" 31.50 100.0% 
1.00'' 25.00 100.0% 
718" 22.40 100.00/0 
314" 19.00 100.0% 
518" 16.00 100.0% 
1/2" 12.50 100.0% 
318" 9.50 100.0?'0 
114" 6.30 100.0% 
#4 4.75 116.70 22.4 % 77.6 % 77.6% 

Pan Weight 77.6 % 
Total Weight 520.30 

Sand % Fines Section 
Weights are CumulaHve: n 

Before Wash Weight: 564.7 
After WashWeight: 5203 Awmacy: 0.00% 

After SievingWeight: 520.3 Valid Test 

Cumulative Cumnlative Cumulative Interpol& 

Sieve Size Retained Peroent Percent Percent 

US mm Weight Retained Passing Passing 
#8 2.36 255.50 49.1 % 50.9 % 

#10 2.00 274.10 52.6 % 47.3 % 

#16 1.18 353.30 67.9 % 32.1 % 
#20 0.85 391.30 75.2 % 24.8 % 
#30 0.600 423.20 81.3 % 18.7% 
#40 0.425 449.40 86.4 % 13.6 % 
#50 0.300 469.50 90.2 % 9.8 % 
#60 0.250 
#80 0.180 
#lo0 0.150 495.70 95.3 % 4.7 % 

#I40 0.106 
#I70 0.090 
#200 0.075 519.40 99.8 % 0.0 % 

Pan 520.30 100.0 % 

SF SampleMeetsSpea? Yes 

Max Min 
ASTM D-2487 

Unified Soils Classification System 

SW,Well-graded Sand with Gravel 

customspecs 110 

Input an "a" 

Visual Classification if applicable 

Sample is anOrganic Soils: 
Samplecontains Silt: 

Sample containsClay: 
Sampleis Crushed: 

.r 

AtterbexgLimits 
Non-Plastic: 

Liquid L i d  Oven Dried: nla 
80 % 55 % Liquid Limif Not Dried: nla 

Plastio Limit: n/a 
Plasticity Index: nla 

Fineness Modulus: 4.09 

D(LO)= 0.172 

Dno)= 1.252 

D(60)= 3.553 

SF CoeE of CUNB~UE, = 2.57 

Max Min Co&. ofuniformity, Cu= 20.69 

65% 35% %Gavel= 22.4 % 
%Sand= 77.6 % 

%Silt & Clay = 0.0 % 
%Silt: NIA, Run Hy&, 

30% 5% %Clay: NIA, Run Hy&, 

All ICsulls apply only lo anual lacalions and materials teslcd. Asa mulual prolection lo clients. l l ~ epublic and o!trsclvcs. all reports are submilled as the confidential prapcnv of clients, and aa!l~ori;r~tionfar publimlion 

o~sl;llcmenlr,conclusions or e*lrscts from or regarding our E w n s  is reserved pending wr wrillcn approval 

777 Chlysler Drive Burlington, WA 98233 Phone (360) 755-1990 Fax (360) 755-1980 
1710 Midway Court Centraliq WA 9853 1 Phone (360) 330-7926 Fax (360) 330-7946 

Website Address: www.mtc-inc.net 







Materials Testing & 

Co-t Spean En&- &Tachnicd S e ~ c e sPS,199&-98 

Consulting, Inc. 
Input an "x" if applicable Prow Foss Waterway Date Sampled: 22-Oot-03 

ONE SET OF SIEVES ONLY: Client: Wilder Conshuction Sampled By:Client 

Input an "x"here ifthe sampleanalysis is perfarmed Source: Clientsupplied Date Tested: 23-0ct-03 
using only one set of sievesand it is not a split sample! Sample#: CN-321 Tested By: AW 

Sieve Size Retained Percent Percent Perceat 
US mm Weight Retained Passing Passing 
6.00" 150.00 100.0% 

4.00" 100.00 100.0% 

3.00'' 75.00 100.0% 

2.50" 63.00 100.0% 

2.00" 50.00 100.0% 

1.75" 45.00 100.0% 

1.50" 37.50 100.0% 

1.25" 31.50 100.0% 
1.00" 25.00 100.0% 
718" 22.40 100.0Yo 
3/4" 19.00 100.0% 
518% 16.00 100.0% 
112" 12.50 100.0% 
318" 9.50 100.0% 
114" 6.30 100.0% 
#4 4.75 177.30 28.6% 71.4% 71.4% 

Pan Weight 71.4% 
Totalweight 619.40 

Sand & Fines Section 
Wei~htsanCumulathn: r 

Before Wash Weight: 666.0 

ARerWash Weight: 619.4 Accuracy: 0.00% 

Atter SievingWeight: 619.4 Valid Test 
Cumulative Camdative Cumulative Interpolated 

Sieve Size Retained Pacent Percent Perceat 

US mm Weight Retained Passing Passing 
#8 2.36 354.20 57.1% 42.9% 42.9% 
#lo 2.00 375.40 60.6% 39.4% 39.4% 
#16 1.18 459.30 79.6% 20.4% 20.4Yo 
#20 0.85 495.80 80.0% 20.0% 20.0% 
#30 0.600 522.80 84.4% 15.6% 15.6% 
#40 0.425 546.70 88.2% 11.8% 11.8% 
#50 0.300 566.20 91.4% 8.6% 8.6% 
#60 0.250 
#80 0.180 
#lo0 0.150 593.40 95.8% 4.2% 4.2% 
#I40 0.106 
#I70 0.090 
#200 0.075 618.80 99.9% 0.0% 0.0% 

Pan 619.40 100.0% 

Gravel Section 

S F  SampleMeets Specs? Yes 
Max Min 

ASTM D-2487 
UnifiedSoils Classification System 

SP, Poorly graded Sand with Gravel 

Wethts aceCumulative: x 

Input an "x" 

Visual Classification if applicable 
Sample is an Organic Soils: 

SamplecontainsSilt: 
SamplecontainsClay: 

Sample is Crushed: 

S F  
Max 

Cumulative Cumdative Cumdative Interpolated 

custom specs 110 

Min 

35% 

w 

Atterberg Limits 
Non-Plastic: 

Liquid Limit, Oven Dried: nh 
Liquid Lit ,  Not Dried: nla 

Plastic Limit: n/a 
Plasticity Index: e/a 

FinenessModulus: 4.39 

Dno)= 0.264 

D@o)= 1.8% 

D(6o)= 4.034 
C d .of Curvahne, Cc= 3.37 

Coeff. of Uniformity, Cu = 15.27 

%Gravel = 28.6% 

%Sand = 71.4% 

%Silt & Clay = 0.0% 

%Silt: NIA, Run Hydr 
%Clay: NIA, RunHy&, 

All resulls apply only lo aclual lacations and materiais lestcd. As a mutual pralection to clients. lhepttblic nndwnelves, all rrponsarcsubmitlcd as lhc conftdcnlial propcny a~clienls.and antbori7nlion lor publication 
alslalescrsr, conclusians or extracts lmtn or regarding our reparts is reserved pending our willen approval. 

777 Chrysler Drive Burlington, WA 98233 Phone (360) 755-1990 Fax (360) 755- 1980 
1710 Midway Court Centralia, WA 98531 Phone (360) 330-7926 Fax (360) 330-7946 

Website Address: www.mtc-inc.net 



, Nov 1 0  03 11: 05a Washington Rock Quarries 360-893-1664 

WASHINGTON ROCK QUARRIES, INC. 

P.0 Box 1806 

Orting, Washington 98360 

Phone: (360) 893- 1661 

Fax: (360) 893- 1664 


To Whom It  May Concern: 

Washington Rock Quarries Inc. certifies that its source approved by the state for mineral aggregate and 
surfacing, WSDOT Aggregate Source Approval Report Expiration 10116/07, includes slope cap material, 
slope armor and habitat mix. 

Sincerely, 

Marv Bateman 

Washington Rock Quarries, Inc. 


Landscape Rock, Gravel, Rip-Rap, Road Subbase, Ballast 

.-



WSOOT MATERIALS L h S
WashingtonState 

trspartment of Wansportab,.r Aggregate Source Approval k-port 


Owner: Aggregate Source: QS-8-332 

Leasee: &iowii as: Kapowsin Quarry 
Locared in: SW114 SE114Section 517N5E County: Pierce 

Remarks: 

Pit Run Materials: 
Prior to incorporating any of the following into a job, Gradation and Sand Equivalent tests shall be performed to determine if 
the material does in fact meet specification for the intended use: 
Bacltfill tar Rock Wall Backfill for Sand Drains Bedding Material for Thermoplastic Pipe 
Bedding Material for Rigid Pipe Blending Sand Foundation Material for Classes A, B or C 
Gravel Backfill for Foundation Class B Gravel Backfill for Walls Gravel Backfill for Pipe Zone Bedding 
Gravel Backfill for Drains and Drywells Gravel Borrow Sand Drainage Blanket 
Select or Co~nmo~\  Borrow 
No Preliminary Tests are required to be performed by the E&EPD Materials Lab 

Gravel Base: Test Dntc: 11/711991 Expiration Date:I1 /7/2001 

Drainage: R Value: 72 Swell Pressure: 0 

Submit PRELIMINARY SAMPLES for evaluation and a~oroval ~ r i o r  to usina this site as a source of GRAVEL BASE I 
Mineral Agg. and Surfacing Test Dare: 10/16/2002 Expiratioil Date:1011 612007 

Absorption: 1.43 Bulk Sp. G: 2.662 Deg: 44 LA: 16 

Currently approved as a source of aggregate for: 

ACP Other Courses ACP Wearing Course ATB 

Ballast BST Crushed Cover Stone BST Crushed Screenings 
Crushed Surfacing Base Course Crushed Surfacing Key Stone Crushed Surfacing Top Course 
Gravel Backfill for Foundation Class A Maintenance Rock Shoulder Ballast I 

A~~eDtancetests need to be performed as necessarv. 

Portland Cement concrete Aggregates:Test Date: Expiration Date: 

ASR - 14 Day: ASR - One Year: CCA Absorption: CCA Sp.G: 

FCA Absorption: FCA Organics: FCA Sp. G: LA: 

Mortar Strength: Petrographic Analysis: 


Submit PRELIMINARY SAMPLES for evaluation and approval prior to using this site as a source of AGGREGATES for PC I 

Riprap and Quarry Spalls: Test Date: 1011 612002 Expiration date: 10/16/2003 

4bsorption: 1.43 Bulk Sp. G: 2.662 Deg:44 LA: 16 

Zurrently approved as a source of aggregate for: 

Backfill for Rock Wall Quarry Spalls RipRap 

i o c k  for Rock Wall and Chinking Material Stone for Gabion Cribbing 

icceptance tests need to be ~erformedas necessarv. 

listribution: Physical Testing .Project Engineer Region Operations Region Materials 

~ g g r - e g n t eSource Approval System 
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Materials Testing & Consulting, Inc. 

Specific Gravity and Absorption of Coarse Aggregate.. 
ASTM C-127 

Projcct: Tliea Poss Waterway 
Projecttl.:03cmO80 

I-ab #: ,CN325 
Locntion/Source:x e n t  supplicd 

Description: Slope Cap 
Equipment Used: cnl2gb 

Bulk Specific Gravity = A/(R - C) 
Ritlk Spccific Gravity SSD .-BI(B - C) 
Apparent Specific Gravity - Al(A - C) 
Absorption %= I(R - A)/Al x 100 

Client: Wildor 
Sampled by: Clicnt 

Dnte Snmplcd: October 29,2003 
Tested by:pl 

Date Tested: October 31,2003 

777 C h ~ s l c rDrive 4 I3urlington, WA 0 X 2 3  Phone (360) 755-1990 1;ar; (360)755-1980 
1710 idw way Court C:entrolia, WA 98531 Phonc (360) 330-71)26 Fas (360) 330-7946 

Wcbsi~cAddress: ~vww.mtc-itlc.net 



WILDER CONSTRUCTIONCOMPANY 

ENVIRONMENTAL DIVISION 

IMPORT MATERIAL CHARACTERIZATION REPORT 
SLOPE ARMOR, WA ROCK 

Date: 11/10/03 
Contract Number: M1115 
Contract Title: Head of the Thea Foss Waterway Remediation Project 
Location: Head of the Thea Foss Waterway, Tacoma, WA 

The purpose of this report is to present the required information to have Washington 
Rock approved as a potential source of the following import material: 

Slope Armor 

Attached is the Report for Aggregate Durability Index (degradation) and Specific Gravity 
from Materials Testing & Consulting (MTC), and the Washington State Department of 
Transportation Materials Lab Aggregate Source Approval Report (WSDOT). 
Certification from Washington Rock that slope armor material is included in the 
referenced source ("Mineral Aggregate and Surfacing") is also attached. Results for 
slope armor material are summarized in Table1 below. 

Attached are the Sieve Analysis Reports for slope armor material from Materials Testing 
& Consulting (MTC). Results are summarized in Table 2. 

Table 1 
Parameter 

Los Angles Wear 
Degradation Factor 
Specific Gravity 

Based on the information summarized above, Slope Armor materials supplied by 
Washington Rock meet project specifications and can therefore be imported and used in 
construction activities for the Head of the Thea Foss Waterway Remediation Project. 

Table 2 

1525 E. Marine View Drive 
Everett, WA 98201-1927 

(425) 551-3100 Fax (425) 551-3116 

Project Requirement 
30% maximum 

15 minimum 
2.5 minimum 

Sieve Size 

12 inch 
6 inch 
3 inch 
1 inch 

Revision 1 

WSDOT Lab Results 
16 
44 

2.662 

Percent Passing 
Requirement 

100 
30-50 
15-30 
0-10 

MTC Results 
-

62 
2.9 

MTC Results 
11/03/03 

100% 
42% 

26.7% 
4.1% 

MTC Results 
11/07/03 

100% 
44.3% 
25.7% 
6.2% 



MTC PAGE 02 

M.T.C. 
Materials Testing & Consulting, Inc. 

Project: T11eaFoss Wtenvax 

Client: Wilder Sampled By: -4W 
Location: Tbea Foss Waterway Date Tested: Novcmbcr 3,2003 

Lab#: CN327 Tqted By: JM-..- , ~ -

Description: Dark Gray Slope Annor Equipment Used: CM 10001 

-
I 16 v 

Data . , h .  

Method A .X 
Method R 
Method C 

Durability Tndex 

Temperature ControIled X 
Tap Water 

Distilled Water 
Demineralized WPtcr 

Sample #1, 
62.0 

,411 ~ l l l ~+ XlW'  ~n;nllon*~ntlmnltrllllsIKIUL ,4811 O~OT~III,,~pmlccllonla cllcnlr, IlW p~shlicm d n ~ n c l i w .all W n s n r c  h~bl l~l l lol-7 Ilvmnliclcntlnl vmpnv aff l l t~#lr ,rllw11~~*hnir~lionb r  ~+~IIUIIIPII 
n( ~luntanlr .mncllslollh or - In lox  h m  nr rcpnqlric a!r rcnarlr Ir n c n d  ~ n r l s n nn,rrl\~ltlm,vppmq!. 

777 Chryslcr Drivo 13urlinglon. WA 98233 Phone (360)755-1 990 Fax (360)755- 1980 
1710 Midway Court 8 Cenbnlin. WA 9853 1 Phnnc (360)330-7926 * Fnx (360)330-7946 

Wfhsitu Address: vmw.mtc-inc.nct 

Sample #2 
62.0 



MTC PACE 02 

M.T.C. 
Materials Testing & Consulting, lnc. 

Specific Gra6tY and Alrsovtion of Coarse Aggregate 
ASTM C-127 

Project: Vies Foss Waterway Clicnl: Wildel-
Project #: Sampled by: aw 

Lab #: cn327 Date Sampled: October 3 I ,  2003 
LocationISource: client supplied , 'Tcstcd by: PT 

Dcscription:_SLOPEARMOR Date Tcstcd: November 3,2003 
Equipment Used: 

Bulk Spccific Gravity - A/(B - C) 

Bulk Specific Gra.vitySSD = R/(B - C )  

Apparent Specific Gravity = A/(A - C) 

Absnrptinn %= l(B - A)lAl x 100 


All rorlllr npply only (~IICIII hntlnn?an(l rnfllednll ~fhlml. AI nnd bIvrclw. rill -r(r mr p ~ ~ h l l ~ I i O ~ I d ? : l ~ ~ ~ m e l .gladsh~nnyrl rntlttml pnmllnn ~oellcnrx. ~ h p u b ~ ~ c  nnn~lmlrrcda* llrmnhkkIr(!ml pmptny nIcllcnl, nnrlo~&)mnn;~l~on M ~ I M ~ M I P ~ P  
rclarclln~mrr rwm19 xd.cdp~mllnpnvrrvriltc~\1mnmn1, 



- --- - - - 

WSDOT MATERXALS LA%
WaaingfonState 

Wpartrnont of Ran~porta&-.rAggregate Source Approval Ir,port 


Owner: Aggregate Source: QS-B-332 

Lzusec: Known as: Kapowsin Quarry ' . 


Located UI: SW'l14 SE114 Section 517N5E C o ~ t y :  Pierce 

. . .  

Rernnrls: . . 

Pit Run Materials: 
Prior to incorporating any of the following into a job, Gradation and Sand Equivalent tests shall be performed to determine if 
the material does in fact meet specification for the intended use: 
Backfill for Rock Wall Backfill for Sand Drains Bedding Material for Thermoplastic Pipe 

Bedding Material for Rlgid Pip! Blending Sand Foundation Material for Classes A, 6or C 

Gravel Backfill for Foundation Class B Gravel Backfill for Walls Gravel Backfill for Pipe Zone Bedding 

Gravel Backfill for Drains and Drywells Gravel Borrow Sand Drainage Blanket 

Salect or Cotnmorl Borrow 

No Preliminary Tests are required to be performed by the E&EPD Materials Lab 

Gravel Base: Test Date: 11/7/1991 ExpirationDate:I11712001 
Drainage: R Value: 72 Swell Pressure: 0 

Submit PRELIMINARY SAMPLES for evaluation and a~arovalprior to usina this site as a source of GRAVEL BASE 

Mineral Agg. and Surfacing Test Dare: 1011 612002 Exphtion Date:? 011 612007 

Absorption: 1.43 Bulk Sp. G: 2.662 Deg: 44 LA: 16 

Currently approved as a source of aggregate for: 
ACP Other Courses ACP Wearing Course AT6 
Ballast EST CI-ushed Cover Stone BST Crushed Screenings 
Crushed Surfacing Base Course Crushed Surfacing Key Stone Crushed Surfacing Top Course  
Gravel Backfill for Foundation Class A Maintenance Rock Shoulder Ballast ! 
Acceptance tests need to be performed as necessary. 

Portland Cement Concrete ~ g ~ r e ~ a t e s : ~ e s t ' ~ a t e :  Expka~onDate: 


ASR - 14 Day : ASR - One Year: CCA Absorption: CCA Sp.G: 

FCA Absorption: FCAOrganics: FCA Sp. G: LA: 

Mortar Strength: Petrographic Analysis: f 


Submit PRELIMINARY SAMPLES for evaluation and approval prior to using .this site as a source of AGGREGATES for PC 

Riprap and Quarry Spnlls: Test Date: 1011 612002 Expkation date: 1011 612003 

ibsorption: 1.43 Bulk Sp. G: 2.662 Deg:44 LA: 16 

hrrently approved as a source of aggregate for: 

lackfill for Rock Wall Quarry Spalls RipRap 

:ock for Rock Wall and Chinking Material Stone for Gabion Cribbing 

cceptance tests need to be performed as necessarv. 

istxibution: Physical Testing Project Eilglllecr Region Operations Region Materials 

ggregnte Source Approval System 


I 



. nov 1 0  03 1l:OSa Washington Rock Quarries 360-893-1664 

WASHINGTON ROCK QUARRIES,INC. 
P.O.Box 1806 

Orting, Washington 98360 

Phone: (360) 893- 166 1 


To Whom It May Concern: 

Washington Rock Quarries Inc. certifies that its source approved by the state for mineral aggregate and 
surfacing, WSDOT Aggregate Source Approval Report Expiration 10/16/07,includes slope cap material, 
slope armor and habitat mix. 

Sincerely, 

Marv Bateman 

Washington Rock Quarries, Inc. 


Landscape Rock, Gravel, Rip-Rap, Road Subbase, Ballast 



MTC PAGE 02 

Sieve Analysis 

ASTM C-33 1C-136 

Project: E'oss Waterway client: Wilder Construction Company 

Prajfct #: 03CMOSO Sampled by: . AW 
Location: 1940 D Street, Tacoma, WA Date Sampled: October 3 1,2003 

Lab#: CN-327 ~cstedby: JM 
Description. Stope Armor Date Tested: November 3,2003 

Equipment Used: 33,61,23,34 

DRY SIEVE SECTION Carnulatiuc 

Rctnincd Pcrccnt Percent Ssmplc 

S i n e  # Nicvc Si72 W c i ~ h t  Rctaingd rnsainp Spccificntinns 

I 12.0" 75.0 mm 0 100 100 
2 6.0'' 63.5.0 mm 2043.5 42 30-50 Docs Pninplc 

3 3.0' SO,# mm 2 9 9 . 1  26.7 15-30 Mcct Spfcilicrtinna 

13 84 4.75 rnrn 

14 Pan 
Total Wcipht 4865.7 

WKTSIEVESECTION Tart Weight 
Reforc Wash Wcight: Wcr Soil + Tarc WI. 

Berorc Sieving Wcight (A): Dry Soil + Tarc Wt. 
ARcr Sicving Wcigh! (5); % Moisturc 

Camnl%t!ve 

Rctaincd Pcrccnt Pcrccnt Snrnplc 
Sicvc Sixc Wcight Rttnlncd P a ~ ~ i d g  Spccificrtian$ 

W4 4.75 mm Dlo=Diarncfcr in mm at 10%passing 

dP 2.36 mm D3n= I>iamctcrin mm at 30% passing 

#I0 2.00mrn Dfin Diameter in rnrn at (10% passing 

#I(; 1.18mni 

820 0.850mm 

#30 0.600 mm 

$40 0.425 mm 
#50 . 0.300mrn 

#60 O.ZS0mm Cc.:-Dm2/ ( Din x DM) 
#SO 0.180mm C,,'? Dc,"/ Dl" 

14100 0.150mm 

#I40 0,104mm 

#20U 0,075 mni 
1i270 0.053mm 



PAGE 02 
MTC .._,..-I .I_.. 

Sieve A m-ASTM C- C-I36 


Project: TA- ks&* Client: 

Project #: Sampled by: 

Location: ace sampled: '/ 6-3(61 

~ a b # :  T W W ~ ~ ;  !!--07-/)7 


Description DateTmtad: 1 & --07 -a7 

-

Equipment Used: 33.61.23.34 

DRYS~EWES E ~ O N  Curnniative 


Retained Percont Percent Sample 

Specifications 

-%- Does Sample 
1 30 weer specifications

Y@:L
5 1.5" 

No:f 
6 1.25" 


7 1.0" 


8 3/4" 

% Gravel: 

9 S/R" 

% Sand: 

10 1/2,' 

n/, 4200;


1 1  318" 

12 I /4" 

13 $4 


I4 Pan 

Totrl Wel~ht  


IMO~STURE 
WETSIEVESECTZON Tare Wcight


Before W ~ s hWeight: 
Wct Soil + Tarc Wt. 


Before Sieving Wcight (A): DrUSoil +Tare Wt. 

After Sicving Weight (B): X Moisturc 


Cumulntivc , 

Retained Percent Percent 
Sieve # Sieve Size Weight 

Diameter in mm at 10% pessinp: 

Dso3 Diams~crin mm itt 33% passing 

D6o= Diamctm in mrn nr.60% pasing 



WILDER CONSTRUCTIONCOMPANY 

ENVIRONMENTAL DIVISION 

IMPORT MATERIAL CHARACTERIZATION REPORT 
HABITAT MIX, WA ROCK 

Date: 11110103 
Contract Number: MI 115 
Contract Title: Head of the Thea Foss Waterway Remediation Project 
Location: Head of the Thea Foss Waterway, Tacoma, WA 

The purpose of this report is to present the required information to have Washington 
Rock approved as a potential source of the following import material: 

Habitat Mix 

Attached are gradation analysis reports fiom Spears Engineering and Technical Services 
(SETS) and Materials Testing & Consulting, Inc. (MTC). Results are summarized in 
Table1 below. 

Table 1 

Washington State DOT Materials Lab and MTC results for habitat mix materials 
("Mineral Aggregate and Surfacing") are summarized in Table 2. Both reports are 
attached, as well as a letter fiom Washington Rock Quarries, Inc. certifying that habitat 
mix material is included in the referenced source. 

Sieve Size 

2 inch 
1-112 inch 
314 inch 

U.S. No 4 
U.S. No 200 

Table 2 

Percent Passing Requirement 

100 
80-95 
50-80 
30-50 
0-8 

Based on the information summarized above, Habitat Mix materials supplied by 
Washington Rock meet project specifications and can therefore be imported and used in 
construction activities for the Head of the Thea Foss Waterway Remediation Project. 

1525 E. Marine View Drive 
Everett, WA 98201-1927 

(425) 551-3100 Fax (425) 551-3116 

Parameter 
Los Angles Wear 
Degradation Factor 
Specific Gravity 

SETS Results 

100% 
92.6% 
65.4% 
38.7% 
1.40% 

MTC Results 

100% 
95.0% 
69.0% 
48.8% 
2.0% 

Prqject Requirement 
30% maximum 

15 minimum 
2.5 minimum 

WSDOT Results 
16 
44 

2.662 

MTC Results 
-
-

2.9 
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IMTC( Materials Testins & 
Consulting, Inc. 

ASTM C-136, ASTM D-4318 

comments: 4' [ i
I 

prSieet: FaapWakaway Date Sampled: 2-Oct-03 ASTM D-2487 Unified Soils Classification System 
Client. Wilder ComkuctionCnnparry SampledBy: Client GP,Poorly gradedGravelwith Sand 

Swne: Client Supplied DateTested: 2-Oct-03 
Sample#: CN-302 TestedBy: AW Doe,= 0.298 mm %Gravel = 51.3% Coeff of Curvature,C, = 0.17 

Specifications Dtm1=0.797 mm % Sand = 46.2% CoeK of Uniformity, CC,= 41.n 

lo actual locations and malerials lcsted. ASa mutualpmtmion to clienls. the publicnndounelves,all reportsamsubminedastheconfidenlinlp m p e r l y  oielients. and aulhariiralionfor pllblicalion 
of slatemcnls.conclusionsor exlracls from or mgardingour repons is wcrved pendingour writtenapproval. 

777 Chrysler Drive Burlington, WA 98233 Phone (360) 755-1990 Fax (360) 755-1980 
1710 Midway Court Centralia, WA 98531 Phone (360) 330-7926 Fax (360) 330-7946 

Website Address: www.mtc-inc.net 

Dew= 12.456 mm % Silt &Clay = 2.5% FinenessModulus= 5.13 
Limit= n/a PlasticLimit= nla PlasticityIndex= n/s 

f 
Grain Sue Distribution 

l l l l l t l l I , 1 1 1 1 1 1 1  I 1 1 1 1 1 1 I  I 

I 1 1  I I 1 I 
1 1 1  1 I I I 

, 1 1 1 1 1 1 1  I 1 1 1 1 1 1 1 1  t . 
. I 1 1 1 1  1 1 

- 1 1 t t 1  1 I I I I I I I  I I I 1 1 1 1 1 1 1  I I -
- 1 1 1 1 1  1 1 1 , 1 1 1 1 1  1 1 I 1 1 1 1 1  i l l , ,  l l l I -

r 0.0% 
100.00 1O.W I.OO 0.10 0.01 

Particle Size (m) 

+ Sisvssizcs -AgMorspccS --hfhSpMs -*-inn Rsulls 

J 

Habitat Mix 
SampleMeets Specn ? 

Actual 

Liquid 

Cumulative 
Percent 
Passing 

100.0% 
100.Wo 
95.0% 
93.8% 
87.1°A 

69.W 
65.0% 
60.1% 
55.2% 

48.8% 
43.2% 
42.4% 
37.3% 
31.7% 
23.7% 
14.3% 
13.1% 

3.0% 

2.W 

&Tcehdd 

Yes 
Interpolated 

Sieve S k  
Curnulathre 

Perant 
Pausing 
100.0% 
100.00A 
100.00A 
100.00A 
100.OO/o 
100.Wo 
95.00A 
9%8% 
87.1% 
79.2% 
69.0% 
65.W 
60.1% 
55.2% 
50.9% 
48.8% 
43.2% 
42.4% 
37.39'0 
31.7% 
23.Wo 
14.3% 
13.1% 
8.4% 
6.0°/0 
5.0% 
3.6% 
3.0% 
2.5% 

S u v hPS,1996-98 

US 
6.00" 
4.00" 
3.00" 
2.50" 
2.00" 
1.75" 
1.50' 
1.25 
1.00" 
7/8" 
314" 
518' 
ILL" 
3/8" 
1 
#4 
#8 
#lo 
#16 
#20 
#30 
tWO 
#50 
#60 
#80 
#I00 
#I40 
#I70 
#ZOO 

, CoWrigbt 

Metric 
150.00 
100.00 
75.00 
63.00 
50.00 
45.00 
37.50 
31.50 
25.00 
22.40 
19.00 
16.00 
1250 
9.50 
6.30 
4.75 
2.360 
2.000 
1.180 
0.850 
0 .W 
0.425 
0.300 
0.250 
0.180 
0.150 
0.106 
0.090 
0.075 

SpclrsE@c&g 

Spec8 
Max 

Specs 
, Min 
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N o w  10 03 11: 05a Washington Rock  Quarries 360-893-1664 

WASHINGTON ROCK QUARRIES, INC. 

P.O. Box 1806 

Orting, Washington 98360 

Phone: (360) 893-1661 

Fax: (360)893-1664 


To Whom It May Concern: 

Washington Rock Quarries Inc. certifies that its source approved by the state for mineral aggregate and 

surfacing, WSDOT Aggregate Source Approval Report Expiration 10116/07, includes slope cap material, 

slope armor and habitat mix. 


Sincerely, 


Marv Bateman 

Washington Rock Quarries, Inc. 


Landscape Rock, Gravel, Rip-Rap, Road Subbase, Ballast 



4wb WSDOT MATERIALS L A %  
Washington Stata 
Department of iranspwtata-.l Aggregate Source Approval h,port 

Ow~zer:  Aggregate Source: QS-B-332 
Lcnsee: ICllowil as: Kapowsin Quarry 

Locared in: SW114 SE114Section 517N5E County: Pierce 

R~.mnrl;s: 

1% Run Materials: 
Prior to incorporating any of the following into a job, Gradation and Sand Equivalent tests shall be performed to determine if 
the material does in fact meet specification for the intended use: 
Baclif~ll tor Rock Wall Backfill for Sand Drains Bedding Material for Thermoplastic Pipe 
Beddlng Material for Rig~d Plpe Blending Sand Foundation Material for Classes A, B or C 
Gravel Elackfill for Foundation Class B Gravel Backfill for Walls Gravel Backfill for Pipe Zone Bedding 
Gravel Backf~ll for Drams and Drywells Gravel Borrow Sand Drainage Blanket 
Seldct or Co~nrnol\ Borrow 
No Iareliminary Tests are required to be performed by the E&EPD Materials Lab 

Gravel ]Base: 
Drainage: R Value: 72 

Test Date: 11/7/1991 Expiration Date:I1/7/2001 

Swell Pressure: 0 

Submit PRELIMINARY SAMPLES for evaluation and a~oroval  ~ r i o r  to usina this site as a source of GRAVEL BASE I 
Mineral Agg. and Surfacing Test Dare: 1011 612002 

Absorption: I .43 Bulk Sp. G: 2.662 Deg: 44 

Expiratio11 Date:1011 612007 

LA: 16 

Currently approved as a source of aggregate for: 
ACP Other Courses ACP Wearing Course 
Ballast BST Crushed Cover Stone 
Crushed Surfacing Base Course Crushed Surfacing Key Stone 
Gravel Backfill for Foundation Class A Maintenance Rock 

Acce~tancetests need to bt3 ~erformedas necessarv. 

ATB 
BST Crushed Screenings 
Crushed Surfacing Top Course 
Shoulder Ballast ! 

Portland Cement Concrete Aggregates:Tzst Date: 

ASR- 14 Day: ASR - One Year: 
FCA Absorption: FCA Organics: 
Mortar Strength: Petrographic Analysis: 

Expiration Dattz: 

CCA Absorption: CCA Sp.G: 
FCA Sp. G: LA: 

Submit PRELIMINARY SAMPLES for evaluation and approval prior to using .this site as a source of AGGREGATES for PC I 

Riprap and Quarry Spalls: Test Date: 

Absorption: 1.43 Bulk Sp.  G: 2.662 

1011 612002 

Deg: 44 

Exphation date: 10/16/2003 

LA: 16 

Currently approved as a source of aggregate for: 
Backfill for Rock Wall Quarry Spalls 
Rock for Rock Wall and Chinking Material Stone for Gabion Cribbing 
Acceptance tests need to be ~erformed as necessarv. 

RipRap 

Distribution:Physical Testing 

Aggregate Source Approval System 
- Project Engineer Region Operations Region Materials 



MTC 

M.T.C. 
Materia1.sTesting & Consu.lting,Inc, 

Specific Gravity and Absorption o f  Coarse Aggregate 
ASTM.C-1.27 

Project: Thea FossWate~way 
Projcct U :  03cmORO 

Lab H: CN325 
Location/Source: Client supplicd 

Description: Habitat Mix 
Equipment Used: cn 12gb 

Bulk Specific Gravity = A/(,B- C) 
Rullc Specific Gravity SSD = B/(R - C )  
Apparcnt Specific Gravity - A/(A - C) 
Absorption % = 1(B - A)/A/ x 100 

PAGE 03 

Client: Wilder 
Sampled by: Client 

Date Samplcd: October 29,2003 
Tcseed by:pl 

Date Tested: October 3 1,2003 
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ATTACHMENT 6 


GeoEngineers Daily Field Reports  

Foss Landing Marina and 


Non-Motorized (Kayak) Dock Piling 




1101 FAWCETT AVENUE, SUITE 200 
TACOMA, WA 98402 

(253) 383-4940 

FIELD REPORT 
File Number: 

1099-014-01 
Project: 

Foss Landing Marina 
Date: 

1/14/04 
Owner: 

Elliot Bay Marina Group 
Time of Arrival: 

0800 
Report Number: 

1 
Prepared by: 

Todd Colocino 
Location: 

East D St. Tacoma, Wa 
Time of Departure: 

1700 
Page: 

1 of 1 
Purpose of visit: 

Observed pile installation 
Weather: 

Rain 50 degrees 
Travel Time: 

15 min 
Permit Number: 

Upon arrival to the site I assessed personal safety hazards:     Yes  or  Referred to Site Safety Plan and Safety Tailgate if applicable 

Safety Hazards Were Addressed by :    Staying Alert to Construction and Equipment Hazards      Other (describe) 

At the request of Tim Curry with Foss Landing Marina, I made a visit to the Foss Landing Marina in Tacoma 
Washington.  The purpose of the visit was to observe and record the installation of pipe piles for the construction 
of the new Marina facility. 

On site at 0800. I observed Culbertson Marine Construction preparing to drive piles for the south portion of the 
proposed new marina.  The piles on site were 36-ksi steel, open-ended pipe piles, per project specifications.  The 
piles measured about 50 feet in length.  The piles were driven with an ICE-manufactured JW V416B vibratory 
pile driver. Andy Culbertson with Culbertson informed us this pile driver was rated at 2200 inch lbs at a 
frequency of 1600 rpm.  He did not have a spec sheet with him but informed us that it had been submitted as a 
part of his pile driving plan.  The operator related that the operating frequency of the hammer was kept relatively 
constant at ~26.7 Hz. 

The first pile was driven between 1125 and 1138 at plan location 13S. See pile plan for location.  Based on 
NOAA tidal charts and depth soundings, the mudline was at about –8 feet (datum MLLW).  The pile was driven 
about 25 feet below mudline for a tip elevation of about –33 feet MLLW.  During the day 3 additional pile 
installations (11S, 6S, and 12S) were completed. Driving piles to the scheduled top of pile elevation (17 MLLW) 
was relatively easy with a total time of driving of typically less than one minute for 18 feet of embedment. 
Details of these installations are available on the pile driving logs. 

All piles installed today appeared to have been successfully driven in accordance with the plans and specifications 
and GeoEngineers, Inc.’s recommendations.   

❏ THIS FIELD REPORT IS PRELIMINARY 
A preliminary report is provided solely as evidence that field observation was performed. 
Observations and/or conclusions and/or recommendations conveyed in the final report may vary 
from and shall take precedence over those indicated in a preliminary report. 

 FIELD REPRESENTATIVE DATE 

x THIS FIELD REPORT IS FINAL 
A final report is an instrument of professional service.  Any conclusions drawn from this report 
should be discussed with and evaluated by the professional involved. 

REVIEWED BY DATE 

Dan Mageau   January 19, 2004 

Attachments: 

Distribution: 



1101 FAWCETT AVENUE, SUITE 200 
TACOMA, WA 98402 

(253) 383-4940 

FIELD REPORT 
File Number: 

1099-014-01 
Project: 

Foss Landing Marina 
Date: 

1/15/04 
Owner: 

Elliot Bay Marina Group 
Time of Arrival: 

0800 
Report Number: 

2 
Prepared by: 

Todd Colocino 
Location: 

East D St. Tacoma, Wa 
Time of Departure: 

1630 
Page: 

1 of 1 
Purpose of visit: 

Observed pile installation 
Weather: 

Partly cloudy 45 degrees 
Travel Time: 

15 min 
Permit Number: 

Upon arrival to the site I assessed personal safety hazards:     Yes  or  Referred to Site Safety Plan and Safety Tailgate if applicable 

Safety Hazards Were Addressed by :    Staying Alert to Construction and Equipment Hazards      Other (describe) 

At the request of Tim Curry with Foss Landing Marina, I made a visit to the Foss Landing Marina in Tacoma 
Washington.  The purpose of the visit was to observe and record the installation of pipe piles for the construction 
of the new Marina facility. 

On site at 0800. I observed Culbertson Marine Construction preparing to drive piles for the south portion of the 
new marina.  The piles on site were 36-ksi steel, open-ended pipe piles, per project specifications.  The piles 
measured about 50 feet in length.  The piles were driven with an ICE made “JM V416B” vibratory pile driver. 

The first pile was driven between 0945 and 0955 at plan location 5S.  Based on NOAA tidal charts and depth 
soundings, the mudline was at about –15.2 feet (datum MLLW).  The pile was driven about 18 feet below 
mudline for a tip elevation of about –33 feet MLLW.  During the day 3 additional pile installations (10S, 4S, 9S 
and 3S) were completed.  Driving piles to the scheduled top of pile elevation (17 MLLW) continued to be 
relatively easy with a total driving time of less than 1 minute for 18 feet of embedment.  .Details of these 
installations are available on Pile Driving Records. Pile installations are scheduled to continue tomorrow 1/16/04. 

Culbertson has experienced some difficulty in locating the piles.  This is largely due to the access and tie up 
constraints placed upon their operation in the Thea Foss waterway.  Specifically, anchoring is not permitted in the 
location the work is being done, making pile positioning a time-consuming, iterative process involving 
repositioning the barge several times a day. 

All piles installed today appeared to have been successfully driven in accordance with the plans and specifications 
and GeoEngineers’ recommendations.   

❏ THIS FIELD REPORT IS PRELIMINARY 
A preliminary report is provided solely as evidence that field observation was performed. 
Observations and/or conclusions and/or recommendations conveyed in the final report may vary 
from and shall take precedence over those indicated in a preliminary report. 

 FIELD REPRESENTATIVE DATE 

x THIS FIELD REPORT IS FINAL 
A final report is an instrument of professional service.  Any conclusions drawn from this report 
should be discussed with and evaluated by the professional involved. 

REVIEWED BY DATE 

Dan Mageau   January 19, 2004 

This report presents opinions formed as a result of our observation of activities relating to our services only. We rely on the contractor to comply with the plans and specification throughout 
the duration of the project irrespective of the presence of our representative.  Our work does not include supervision or direction of the work of others.  Our firm will not be responsible for 
job or site safety of others on this project. DISCLAIMER: Any electronic form, facsimile or hard copy of the original document (email, text, table, and/or figure), if provided, and any 
attachments are only a copy of the original document. The original document is stored by GeoEngineers, Inc. and will serve as the official document of record. 

Attachments: 

Distribution: 



1101 FAWCETT AVENUE, SUITE 200 
TACOMA, WA 98402 

(253) 383-4940 

FIELD REPORT 
File Number: 

1099-014-01 
Project: 

Foss Landing Marina 
Date: 

1/16/04 
Owner: 

Elliot Bay Marina Group 
Time of Arrival: 

0800 
Report Number: 

3 
Prepared by: 

Todd Colocino 
Location: 

East D St. Tacoma, Wa 
Time of Departure: 

1445 
Page: 

1 of 1 
Purpose of visit: 

Observed pile installation 
Weather: 

Partly cloudy 45 degrees 
Travel Time: 

15 min 
Permit Number: 

Upon arrival to the site I assessed personal safety hazards:     Yes  or  Referred to Site Safety Plan and Safety Tailgate if applicable 

Safety Hazards Were Addressed by :    Staying Alert to Construction and Equipment Hazards      Other (describe) 

At the request of Tim Curry with Foss Landing Marina, I made a visit to the Foss Landing Marina in Tacoma 
Washington.  The purpose of the visit was to observe and record the installation of pipe piles for the construction 
of the new Marina facility. 

On site at 0800. I observed Culbertson Marine Construction preparing to drive piles for the south portion of the 
proposed new marina.  The piles on site were 36-ksi steel, open-ended pipe piles, per project specifications.  The 
piles measured about 50 feet in length.  The piles were driven with an ICE made “JM V416B” vibratory pile 
driver operating at ~26.7 Hz.  

The first pile was driven between 0911 and 0915 at plan location 2S.  Based on NOAA tidal charts and depth 
soundings, the mudline was at about –15.2 feet (datum MLLW).  The pile was driven about 18 feet below 
mudline for a tip elevation of about –33 feet MLLW. During the day 3 additional pile installations (8S, 1S, and 
7S) were completed.  Driving piles to the scheduled top of pile elevation (17 MLLW) continued to be relatively 
easy with total driving times on the order of 1 minute or less for 18 feet of embedment.  Details of these 
installations are available on the Pile Driving Records. 

This concludes pile installation for the south portion of the new marina.  One pile (5S?) was slightly out of plumb. 
After discussions with Larry Lindell with Sitts and Hill, project engineers, by Dan Mageau on Monday, January 
19, 2004, it appears that the float installers can adapt the new floats for this pile. Pile 8S was left about 3 feet high 
(top of pile at Elevation 20 MLLW) to use as a tie off point for Culbertson’s barge.  Andy Culbertson informed us 
this pile would be driven to design elevation next week when the barge is on its way off the site. 

Culbertson spent the remaining portion of the day preparing to move the barge under the SR 509 bridge in 
preparation for Monday’s work. Pile installations are scheduled to continue Monday 1/19/04 for the 6 Kayak pier 
piles to be located on the south side of the SR 509 bridge. 

Ken Gill of GeoEngineers was on-site between 0900 and 1200 to observe the installation of 8S.  Todd Colocino 
returned to the site at 1140 to relieve Ken for the remainder of the day. 

All piles installed today appeared to have been successfully driven in accordance with the plans and specifications 
and GeoEngineers’ recommendations.   

❏ THIS FIELD REPORT IS PRELIMINARY 
A preliminary report is provided solely as evidence that field observation was performed. 
Observations and/or conclusions and/or recommendations conveyed in the final report may vary 
from and shall take precedence over those indicated in a preliminary report. 

 FIELD REPRESENTATIVE DATE 

X THIS FIELD REPORT IS FINAL 
A final report is an instrument of professional service.  Any conclusions drawn from this report 
should be discussed with and evaluated by the professional involved. 

REVIEWED BY DATE 

Dan Mageau    January 19, 2004 

This report presents opinions formed as a result of our observation of activities relating to our services only.  We rely on the contractor to comply with the plans and specification throughout 
the duration of the project irrespective of the presence of our representative.  Our work does not include supervision or direction of the work of others.  Our firm will not be responsible for 
job or site safety of others on this project. DISCLAIMER: Any electronic form, facsimile or hard copy of the original document (email, text, table, and/or figure), if provided, and any 
attachments are only a copy of the original document. The original document is stored by GeoEngineers, Inc. and will serve as the official document of record. 

Attachments: 

Distribution: 



1101 FAWCETT AVENUE, SUITE 200 
TACOMA, WA 98402 

(253) 383-4940 

FIELD REPORT 
File Number: 

1099-014-01 
Project: 

Foss Landing Marina 
Date: 

1/19/04 
Owner: 

Elliot Bay Marina Group 
Time of Arrival: 

0830 
Report Number: 

4 
Prepared by: 

Dan Mageau 
Location: 

East D St. Tacoma, Wa 
Time of Departure: 

1500 
Page: 

1 of 1 
Purpose of visit: 

Observed pile installation 
Weather: 

Partly sunny 50 degrees 
Travel Time: 

1-1/2 hours 
Permit Number: 

Upon arrival to the site I assessed personal safety hazards:     Yes  or  Referred to Site Safety Plan and Safety Tailgate if applicable 

Safety Hazards Were Addressed by :    Staying Alert to Construction and Equipment Hazards      Other (describe) 

At the request of Tim Curry with Foss Landing Marina, I made a visit to the Foss Landing Marina in Tacoma 
Washington.  The purpose of the visit was to observe and record the installation of pipe piles for the construction 
of the new Marina facility. 

On site at 0830.  I observed Culbertson Marine Construction preparing to drive piles for the 6 new Kayak piles 
located south of SR-509 bridge (south of the marina).  The piles on site were 36-ksi steel, open-ended pipe piles, 
per project specifications.  The piles measured about 50 feet in length.  The piles were driven with an ICE made 
“JM V416B” vibratory pile driver operating at ~26.7 Hz.  

The first pile was driven between 0940 and 1007 at plan location designated by GeoEngineers as K3 (see attached 
sheet). Based on NOAA tidal charts and depth soundings, the mudline was at about –12.4 feet (datum MLLW) at 
11:15 am.  The six piles were driven to tip elevations ranging from –31 to –33 feet, representing embedments of 
18 to 25 feet below mudline.  Two of the piles, K-2 and K-5 encountered refusal at shallow depths (10-15 feet 
deep) on an unknown obstruction. After discussions by Sitts and Hill surveyors with Larry Lindell, Sitts and Hill 
project engineer, the piles were moved 5 feet from design location and successfully driven to design depth. 
Details of the driving problems and new pile locations are shown on the Pile Driving Records for these piles. 

This concludes pile installation for the project.  Pile 8S that was left about 3 feet high (see Field Report 3) will be 
driven to design elevation tomorrow as the barge is on its way off the site. 

Dan Mageau left the site and Eric Heller of GeoEngineers was on the-site after ~12:30 to observe the installation 
of the final three piles (K-1, K-5 and K-6).   

All piles installed today appeared to have been successfully driven in accordance with the plans and specifications 
and GeoEngineers’ recommendations.   

❏ THIS FIELD REPORT IS PRELIMINARY 
A preliminary report is provided solely as evidence that field observation was performed. 
Observations and/or conclusions and/or recommendations conveyed in the final report may vary 
from and shall take precedence over those indicated in a preliminary report. 

 FIELD REPRESENTATIVE DATE 

X THIS FIELD REPORT IS FINAL 
A final report is an instrument of professional service.  Any conclusions drawn from this report 
should be discussed with and evaluated by the professional involved. 

REVIEWED BY DATE 

Dan Mageau    January 19, 2004 

This report presents opinions formed as a result of our observation of activities relating to our services only. We rely on the contractor to comply with the plans and specification throughout 
the duration of the project irrespective of the presence of our representative.  Our work does not include supervision or direction of the work of others.  Our firm will not be responsible for 
job or site safety of others on this project. DISCLAIMER: Any electronic form, facsimile or hard copy of the original document (email, text, table, and/or figure), if provided, and any 
attachments are only a copy of the original document. The original document is stored by GeoEngineers, Inc. and will serve as the official document of record. 

Attachments: 

Distribution: 
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Head of the Thea Foss Waterway Remediation Project 
Remedial Action Construction Report June 8, 2004 

ATTACHMENT 7 


Results of Water Quality Testing 

Water Column Testing During Barge Discharge 




__________________________________________________________________ 

_________________________________________________________________ 

Dalton, Olmsted & Fuglevand, Inc. Environmental Consultants 

10827 NE 68th St., Suite B,  Kirkland, WA 98033 
Telephone (425-827-4588) (FAX 425-739-9885) 

MEMORANDUM 

TO: 	 Piper Peterson Lee - EPA 

FROM: 	 Matt Dalton – DOF 
Terry Olmsted – DOF 

DATE: 	 April 15, 2004 

SUBJECT: 	 Results of Water Quality Testing 
Water Column Testing During Barge Discharge 
Head of Thea Foss Waterway Project 

REF. NO: 	 PAP-001-01b (Water Column Spls memo.doc) 

CC: 	 John Malek – EPA 
Lotte Hass – PacifiCorp 
Rob Webb - DOF 

INTRODUCTION 

This memorandum presents the results of testing of water column samples collected 
during the discharge of barge decant water while dredging in the Head of Thea Foss 
Waterway as outlined in the approved Water Quality Monitoring Plan (DOF 2003A).  
The purpose of the testing is to provide a means to compare the results of previous DRET 
testing (used to predict possible water quality impacts from dredging) with conditions 
during dredging. Water placed into the barge as a result of dredging operations was 
allowed to decant from the barge by overflowing the barge sidewall, which functioned as 
a weir. 

Previous DRET testing results of sediment are summarized in Appendix B2 (Table B1-1) 
to the Utilities Design Analysis Report (DAR) approved by EPA and are also included as 
Table 4-1 to the approved Water Quality Monitoring Plan (DOF 2003a).  The sediment 
sample and DRET test results are summarized in Table 1. 

Also included in Table 1 are the results of testing of drainage water from the dredged 
material containment cell.  Dredged material was offloaded from the barge and placed in 
the upland containment cell prior to offsite disposal.  Drainage water was collected and 
placed in Baker tanks. After testing (DOF 2003b, 2003c), water contained in the Baker 
tanks was discharged back to the waterway with the approval of EPA. 



        

Dalton, Olmsted & Fuglevand, Inc. 

Testing Results of  BT#2 Baker Tank Water 
Head of Thea Foss Remediation Project 
Page 2 April 15, 2004 

WATER SAMPLING AND TESTING 

Water column sampling and testing were completed in accordance with the EPA 
approved Water Quality Monitoring Plan (DOF 2003a).  The DRET samples were 
collected on October 13, 2003 between approximately 5:15 pm and 5:50 pm.  In addition 
to the DRET water quality testing, John Malek (EPA) verbally requested that two 
samples be collected directly from the barge decant discharge and tested for total 
suspended solids (TSS). These samples were collected on October 13, 2003 at 
approximately 4:35 pm. 

Water Sampling. The approximate location of the barge during the afternoon of 
October 13, 2003 is illustrated on Figure 1. Dredging was being completed at the 
extreme head of the waterway when tide levels were above an elevation of six to eight 
feet MLLW.  Sampling was completed on the in-coming tide as illustrated on Figure 2.  
However, water flow in the near surface was in a northerly direction because of discharge 
from the Twin 96” stormwater outfalls.  

Samples for Total Suspended Solids (TSS) analysis were collected by placing one-liter 
plastic containers beneath the barge decant stream.  Two samples were collected 
approximately five to six feet above the waterway surface at 4:34pm (runoffa1) and 
4:37pm (runoffa2) on October 13, 2003. 

Water column samples were collected from two locations, DRET A and DRET B as 
shown on Figure 1. DRET A was located approximately 25 feet and DRET B was 
located approximately 50 feet from where barge decant water entered the waterway.  
These locations were within a visible suspended sediment plume extending from the 
barge. Samples were obtained using a Niskin bottle from the estimated mid-depth of the 
plume that was approximately five feet below the water surface.  Samples were collected 
using the Niskin bottle and then they were carefully transferred into containers provided 
by the receiving laboratory. The water depth (to bottom) during sampling at DRET A 
was measured to be approximately 13 feet and the depth at DRET B was measured to be 
approximately 19 feet. 

Sample Handling and Preparation. The DRET samples were delivered to Analytical 
Resources Inc. (ARI) on October 14, 2003. ARI shipped the samples to DMD, Inc. on 
October 15, 2003 who prepared the samples for analysis as outlined in the monitoring 
plan and described below. 

The samples were allowed to settle, undisturbed, for one hour and the supernatant was 
removed and placed in a clean glass container.  An initial aliquot of the elutriate 
supernatant was placed in a polycarbonate centrifuge bottle and “spun” at 9,000 rpm for 
30 minutes.  The sample was than filtered through a 0.45 micron filter and placed in 
appropriate containers with preservatives for dissolved metals analysis. 



        

Dalton, Olmsted & Fuglevand, Inc. 

Testing Results of  BT#2 Baker Tank Water 
Head of Thea Foss Remediation Project 
Page 3 April 15, 2004 

A second aliquot of the supernatant was placed in stainless steel centrifuge bottles and 
centrifuged at 6,300 rpm for 30 minutes.  The resulting centrifuged supernatant was 
placed into containers provided by the laboratory for analysis of organic compounds and 
organic carbon. The prepared samples were returned to ARI on October 17, 2003. 

Sample Analyses. The “DRET” samples were analyzed by ARI for the following 
constituents. 

• Polycyclic Aromatic Hydrocarbons (PAHs) and Phthalates 
• Chlorinated Pesticides 4,4’-DDD, 4,4’-DDE and 4,4-DDT 
• Polychlorinated Biphenyls (PCB Aroclors) 
• Dissolved Lead and Zinc 
• Dissolved Mercury 
• Total Organic Carbon 

The samples from each location (DRETA and DRET B) were placed into four 1-liter 
containers. It had been intended that the samples from each location would be combined 
to form two samples, however, the samples were prepared as individual samples, so each 
sample represents a duplicate analysis (e.g. – DRETB1, B2, B3 and B4 are duplicate 
samples from the DRET B sample location).  

The extracts for the BT#1 sample (previously reported to EPA) and the water column 
samples were reanalyzed by ARI for semivolatiles and PCBs to improve (lower) the 
reporting limits.  The results of the initial analyses and the later reanalyzes are 
summarized in Table 1.  Laboratory data sheets are presented in Attachment B. 

Data Validation. Raleigh Farlow of DMD, Inc. reviewed the initial DRET water 
column sample laboratory data for QA/QC purposes.  His report is provided as 
Attachment A.  No data required qualification because of nonconformance with 
performance requirements with the following exceptions: 

•	 The bis(2-ethylhexyl)phthalate concentration in DRETA4 (35 ug/l) was qualified 
as an estimated concentration because of high variability in the LCS/LCSD pair 
analyses. 

•	 During reanalysis of the BT-1 sample, bis(2-ethylhexyl)phthalate was detected in 
the laboratory method blank at 0.13 ug/l.  This compares with a sample result of 
0.30 ug/l. This concentration was qualified with a “B”. 

•	 During reanalysis of the BT-1 sample, diethylphthalate was detected in the 
laboratory method blank at 0.22 ug/l.  This compares with a sample result of 0.23 
ug/l. These concentrations are indistinguishable and the lower reporting limit was 
raised to the reported sample concentration. 



        

Dalton, Olmsted & Fuglevand, Inc. 

Testing Results of  BT#2 Baker Tank Water 
Head of Thea Foss Remediation Project 
Page 4 April 15, 2004 

•	 During the reanalysis of the DRET water column samples, diethylphthalate was 
detected in the laboratory method blank at a concentration of 0.2 ug/l.  The 
concentration for the DRET A samples and the DRET B1 sample are 
indistinguishable from the concentration in the method blank and the lower 
reporting limit was raised to the reported concentration.  The diethylphthalate 
concentrations in samples DRET B2, DRET B3 and DRET B4 were two to three 
times higher than the method blank concentration and these concentrations were 
qualified with a “B”. 

The reported data were determined to be usable for the intended purposes of the project. 

RESULTS AND DISCUSSION 

The TSS analyses indicated suspended solids concentrations in decant water being 
discharged from the barge during dredging ranged between 320 mg/l (runoffA1) and 370 
mg/l (runoffA2).  

The analytical results for the Baker tank waters (BT-1 and BT-2) and water column 
“DRET” samples along with the results of previous pertinent DRET testing (sediment 
and elutriate) are summarized in attached Table 1.  No pesticides, PCBs or mercury were 
detected in any of the samples.  Intermittent detections of fluoranthene, pyrene, bis(2-
ethylhexyl)phthalate, diethylphthalate, dissolved lead and dissolved zinc occurred at low 
concentrations. With the exception of the phthalates, these constituents were also 
detected in the sediment elutriate.  As summarized below, none of the detected 
constituent concentrations exceeded acute marine water quality criteria (acute MWQC). 
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Dalton, Olmsted & Fuglevand, Inc. 

Testing Results of  BT#2 Baker Tank Water 
Head of Thea Foss Remediation Project 
Page 5 April 15, 2004 

The following table compares the sample detections and available marine water quality 
(acute) criteria. 

Constituent (1) 	 Sediment BT#1 BT#2 DRET Acute 
Elutriant Samples(3) MWQC(2) 

Dissolved Lead 0.27  2 1  <10 210 
Dissolved Mercury <0.2 <0.1 <0.1 <0.1 1.8 
Dissolved Zinc 6.65 11 14  <40 90 
Naphthalene <0.009 <0.1 <0.1 <0.14 2350 
Acenaphthene <0.009 <0.1 <0.1 <0.14 970 
Phenanthrene <0.009 <0.1 <0.1 <0.14 7.7 
Fluoranthene 0.0441 0.09  <0.1 <0.14 40 
Pyrene  0.0481 0.11  <0.1 <0.14 na 
Total PAHs 0.0922 0.20  <0.1 <0.14 300 
Bis(2-ethylhexyl)phthalate  <0.20 <0.3 0.21 35  400 
Total DDT (and metabolites) <0.016 <0.1 <0.01 <0.08 0.13 
4,4-DDE <0.016 <0.1 <0.01 <0.08 14 
4,4-DDD <0.016 <0.1 <0.01 <0.08 3.6 
4,4-DDT <0.016 <0.1 <0.01 <0.08 0.13 
Total PCBs <0.08 <0.1 <0.01 <0.24 10 

Notes: (1) All concentrations in ug/l 
   (2) MWQC – Marine Water Quality Criteria.  	From Table 4-1 of Water Quality 
                         Monitoring Plan (DOF 2003) 
   (3) Water column samples – maximum  

REFERENCES 

DOF (Dalton, Olmsted & Fuglevand, Inc.), 2003a, Water Quality Monitoring Plan, Head 
of Thea Foss Waterway Remediation Project, Tacoma, Washington, Revised October 6, 
2003, as Appendix B to the Construction Quality Assurance Plan (CQAP). 

DOF, 2003b, Results of Water Quality Testing, Containment Cell Water Collected in 
Baker Tank #1 And Request for Discharge Approval, Head of Thea Foss Waterway 
Project, November 12, 2003.   

DOF, 2003c, Results of Water Quality Testing, Containment Cell Water Collected in 
Baker Tank #2 And Request for Discharge Approval, Head of Thea Foss Waterway 
Project, November 26, 2003.   
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ATTACHMENTS 
Table 1 – Summary of DRET Results  
Figure 1 – Barge Location during DRET Sampling 
Figure 2 – Tide Chart – October 13, 2003 

Attachment A – DMD, Inc. Data Evaluation Report 
Attachment B – Laboratory Data Sheets 



TABLE 1 - Summary of DRET Water Quality Results	 Head of Thea Foss Waterway Remediation Project 
Tacoma, Washington 

Sediment 
Elutriate(1) 

BT#1 
(2) 

BT#1 
(2)'(3) 

BT#2 
(2) 

DRETA1 DRETA1 
(3) 

DRETA2 DRETA2 
(3) 

DRETA3 DRETA3 
(3) 

DRETA4 DRETA4 
(3) 

DRETB1 DRETB1 
(3) 

DRETB2 DRETB2 
(3) 

DRETB3 DRETB3 
(3) 

DRETB4 DRETB4 
(3) 

Sediment 
Units 

Sediment 
(4) 

Parameters 
Conventionals (mg/l) 

Dissolved Organic Carbon 10 5.1 na 3.8 7.1 na 8.2 na 9.6 na 12 na 6.9 na 7.6 na 12 na 4.3 na mg/kg 29300 

Dissolved Metals (mg/l) 
Lead 0.00027 0.002 na 0.001 <0.01 na <0.01 na <0.01 na <0.01 na <0.01 na <0.01 na <0.01 na <0.01 na mg/kg 422J 

Mercury <0.0002 <0.0001 na <0.0001 <0.0001 na <0.0001 na <0.0001 na <0.0001 na <0.0001 na <0.0001 na <0.0001 na <0.0001 na mg/kg 0.19 

Zinc 0.00665 0.011 na 0.014 <0.04 na <0.04 na <0.04 na <0.04 na <0.04 na <0.04 na <0.04 na <0.04 na mg/kg 207 

Semivolatile Organics (ug/l) 
LPAHs 
Naphthalene <0.0093 <1.0 <0.1 <0.1 <1.3 <0.13 <1.3 <0.13 <1.4 <0.14 <1.2 <0.12 <1.2 <0.12 <1.3 <0.13 <1.2 <0.12 <1.2 <0.12 ug/kg <18 
Acenaphthylene <0.0093 <1.0 <0.1 <0.1 <1.3 <0.13 <1.3 <0.13 <1.4 <0.14 <1.2 <0.12 <1.2 <0.12 <1.3 <0.13 <1.2 <0.12 <1.2 <0.12 ug/kg <18 
Acenaphthene <0.0093 <1.0 <0.1 <0.1 <1.3 <0.13 <1.3 <0.13 <1.4 <0.14 <1.2 <0.12 <1.2 <0.12 <1.3 <0.13 <1.2 <0.12 <1.2 <0.12 ug/kg <18 
Fluorene <0.0093 <1.0 <0.1 <0.1 <1.3 <0.13 <1.3 <0.13 <1.4 <0.14 <1.2 <0.12 <1.2 <0.12 <1.3 <0.13 <1.2 <0.12 <1.2 <0.12 ug/kg <18 
Phenanthrene <0.0093 <1.0 <0.1 <0.1 <1.3 <0.13 <1.3 <0.13 <1.4 <0.14 <1.2 <0.12 <1.2 <0.12 <1.3 <0.13 <1.2 <0.12 <1.2 <0.12 ug/kg 130 

Anthracene <0.0093 <1.0 <0.1 <0.1 <1.3 <0.13 <1.3 <0.13 <1.4 <0.14 <1.2 <0.12 <1.2 <0.12 <1.3 <0.13 <1.2 <0.12 <1.2 <0.12 ug/kg 32.4 

2-Methylnaphthalene <0.0093 na <0.1 <0.1 na <0.13 na <0.13 na <0.14 na <0.12 na <0.12 na <0.13 na <0.12 na <0.12 ug/kg <18 
Total LPAHs <0.0093 <1.0 <0.1 <0.1 <1.3 <0.13 <1.3 <0.13 <1.4 <0.14 <1.2 <0.12 <1.2 <0.12 <1.3 <0.13 <1.2 <0.12 <1.2 <0.12 ug/kg 162 

HPAHs 
Fluoranthene 0.0441 <1.0 0.09J <0.1 <1.3 <0.13 <1.3 <0.13 <1.4 <0.14 <1.2 <0.12 <1.2 <0.12 <1.3 <0.13 <1.2 <0.12 <1.2 <0.12 ug/kg 326 

Pyrene 0.0481 <1.0 0.11 <0.1 <1.3 <0.13 <1.3 <0.13 <1.4 <0.14 <1.2 <0.12 <1.2 <0.12 <1.3 <0.13 <1.2 <0.12 <1.2 <0.12 ug/kg 331 

Benzo(a)anthracene <0.0093 <1.0 <0.1 <0.1 <1.3 <0.13 <1.3 <0.13 <1.4 <0.14 <1.2 <0.12 <1.2 <0.12 <1.3 <0.13 <1.2 <0.12 <1.2 <0.12 ug/kg 140 

Chrysene <0.0093 <1.0 <0.1 <0.1 <1.3 <0.13 <1.3 <0.13 <1.4 <0.14 <1.2 <0.12 <1.2 <0.12 <1.3 <0.13 <1.2 <0.12 <1.2 <0.12 ug/kg 122 

Benzofluroanthenes <0.0186 <1.0 <0.1 <0.1 <1.3 <0.13 <1.3 <0.13 <1.4 <0.14 <1.2 <0.12 <1.2 <0.12 <1.3 <0.13 <1.2 <0.12 <1.2 <0.12 ug/kg 218 

Benzo(a)Pyrene <0.0093 <1.0 <0.1 <0.1 <1.3 <0.13 <1.3 <0.13 <1.4 <0.14 <1.2 <0.12 <1.2 <0.12 <1.3 <0.13 <1.2 <0.12 <1.2 <0.12 ug/kg 137 

Indeno(1,2,3-cd) pyrene <0.0093 <1.0 <0.1 <0.1 <1.3 <0.13 <1.3 <0.13 <1.4 <0.14 <1.2 <0.12 <1.2 <0.12 <1.3 <0.13 <1.2 <0.12 <1.2 <0.12 ug/kg 93.6 

Dibenzo(a,h)anthracene <0.0093 <1.0 <0.1 <0.1 <1.3 <0.13 <1.3 <0.13 <1.4 <0.14 <1.2 <0.12 <1.2 <0.12 <1.3 <0.13 <1.2 <0.12 <1.2 <0.12 ug/kg <18 
Benzo(g,h,I)perylene <0.0093 <1.0 <0.1 <0.1 <1.3 <0.13 <1.3 <0.13 <1.4 <0.14 <1.2 <0.12 <1.2 <0.12 <1.3 <0.13 <1.2 <0.12 <1.2 <0.12 ug/kg 90 

Dibenzofuran na <1.0 <0.1 <0.1 <1.3 <0.13 <1.3 <0.13 <1.4 <0.14 <1.2 <0.12 <1.2 <0.12 <1.3 <0.13 <1.2 <0.12 <1.2 <0.12 ug/kg na 
Total HPAHs 0.0922 <1.0 0.2 <0.1 <1.3 <0.13 <1.3 <0.13 <1.4 <0.14 <1.2 <0.12 <1.2 <0.12 <1.3 <0.13 <1.2 <0.12 <1.2 <0.12 ug/kg 1458 

Total PAHs 0.0922 <1.0 0.2 <0.1 <1.3 <0.13 <1.3 <0.13 <1.4 <0.14 <1.2 <0.12 <1.2 <0.12 <1.3 <0.13 <1.2 <0.12 <1.2 <0.12 ug/kg 1620 

Phthalates 
Dimethyl phthalate <0.0931 <1.0 <0.1 <0.1 <1.3 <0.13 <1.3 <0.13 <1.4 <0.14 <1.2 <0.12 <1.2 <0.12 <1.3 <0.13 <1.2 <0.12 <1.2 <0.12 ug/kg <180 
Diethyl phthalate <0.0931 <1.0 <0.23B <0.2B <1.3 <0.3B <1.3 <0.29B <1.4 <0.31B <1.2 <0.20B <1.2 <0.25B <1.3 0.43B <1.2 0.59B <1.2 0.57B ug/kg <180 
Di-n-butyl phthalate <0.466 <1.0 <0.1 <0.1 <1.3 <0.13 <1.3 0.13 <1.4 <0.14 <1.2 <0.12 <1.2 <0.12 <1.3 <0.13 <1.2 <0.12 <1.2 <0.12 ug/kg <900 
Butyl benzyl phthalate <0.466 <1.0 <0.1 <0.1 <1.3 <0.13 <1.3 <0.13 <1.4 <0.14 <1.2 <0.12 <1.2 <0.12 <1.3 <0.13 <1.2 <0.12 <1.2 <0.12 ug/kg <180 
Bis(2-ethylhexyl)phthalate <0.203 <1.0 0.30B 0.21J <1.3 0.33 <1.3 0.27 <1.4 0.31 35J 30 <1.2 0.21 <1.3 0.27 <1.2 0.53 <1.2 1.1 ug/kg 187J 

Di-n-octyl phthalate <0.0931 <1.0 <0.1 <0.1 <1.3 <0.13 <1.3 <0.13 <1.4 <0.13 <1.2 <0.12 <1.2 <0.12 <1.3 <0.13 <1.2 <0.12 <1.2 <0.12 ug/kg <180 
Pesticides/PCBs (ug/l) 

Total DDT (and metabolites) <0.016 <0.10 na <0.01 <0.08 na <0.08 na <0.08 na <0.08 na <0.08 na <0.08 na <0.08 na <0.08 na ug/kg 32.2 

4,4-DDE <0.016 <0.10 na <0.01 <0.08 na <0.08 na <0.08 na <0.08 na <0.08 na <0.08 na <0.08 na <0.08 na ug/kg 7.7J 

4,4-DDD <0.016 <0.10 na <0.01 <0.08 na <0.08 na <0.08 na <0.08 na <0.08 na <0.08 na <0.08 na <0.08 na ug/kg 20.6J 

4,4-DDT <0.016 <0.10 na <0.01 <0.08 na <0.08 na <0.08 na <0.08 na <0.08 na <0.08 na <0.08 na <0.08 na ug/kg 8.9J 

Total PCBs <0.08 <1.0 <0.1 <0.1 <0.8 <0.24 <0.8 <0.24 <0.8 <0.24 <0.8 <0.24 <0.8 <0.24 <0.8 <0.24 <0.8 <0.24 <0.8 <0.24 ug/kg 539 

Notes: 
(1) - Source Table 4-1 Water Quality Monitoring Plan (DOF 2003)	 (4) - Results of composite sediment sample from dredge area 
(2) - Water from Banker Tanks #1 and #2 (collected from dredge material 	 na - not analyzed


 containment cell) B - Compound detected in laboratory method blank

(3) - Reanalysis of sample extract	 J - Estimated concentration 

Dalton, Olmsted Fuglevand, Inc.	 (WQ Summary.xls-Sheet1) 
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D.M.D., Inc. 
Thea Foss Waterway, Tacoma, WA 
Data quality evaluation 

Data Evaluation for the Head of Thea Foss Waterway,

Utilities Work Area Remediation,


October 2003


Eight water samples were collected on October 16, 2003, for the analyses of polycyclic aromatic 
hydrocarbons (PAHs), phthalate esters, total organic carbon (TOC), and metals. The samples 
were collected from the waterway during remedial dredging and within the vicinity of the dredge 
area. Water samples were subjected to a modified DRET procedure prior to laboratory analysis. 
The modified DRET consists of settling, centrifugation and, in the case of metals, additional 
filtering of water through 0.45 µm membrane filters prior to analysis of water. Samples were 
collected by DOF (Dalton, Olmsted & Fuglevand) of Kirkland, Washington, analyzed by 
Analytical Resources, Inc. (ARI) of Tukwila, Washington, and centrifuged by D.M.D., Inc. of 
Vashon, Washington. Sampling and analyses were conducted in accordance with the 
specifications of the Quality Assurance Project Plan (QAPP), Utilities Work Area Remediation, 
prepared by DOF, DMD & Tetra Tech-FW, July 24, 2003. All sample results are presented in 
the attached Table, entitled, "DRET Results for Thea Foss Waterway, Utilities Work Area 
Remediation". 

Samples were received at the laboratory with complete documentation, including completed 
analytical request and chain-of-custody form. 

Analytical methods employed are summarized here: 
Analyte(s) Matrix Method 
Metals 8 waters EPA 200.8 & M.7470A 
Total Organic Carbon (TOC) 8 waters EPA 415.1 
Chlor. pesticides / PCBs 8 waters SW-846 M.8081A 
PAHs & phthalates 8 waters SW-846 M.8270 

All holding times and conditions were within the requirements of the sampling plan. All samples 
were analyzed within 13 days of collection, in the case of the metals, 5 / 4 days (extraction / 
analysis) for extractable organics, and 7 days for TOC. Samples were shipped on ice and held 
under refrigeration upon receipt at the laboratory. No data required qualification based on 
holding times and conditions. 

Method/procedural blanks for all analytical procedures exhibited no detectable analytes above 
the lower reporting limits (detection limits). No data required qualification based on blanks 
analyses. 

Lab control sample (LCS, spiked blank; LCSD - LCS duplicate) performance is summarized as 
follows: 

LCS Recov. LCSD Recov. RPD 
Naphthalene 79 % 81 % 2.0 % 
Acenaphthene 80 % 79 % 2.0 % 
Fluoranthene 85 % 83 % 2.4 % 
Benzo(a)anthracene 83 % 80 % 2.9 % 
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Dimethylphthalate 99 % 97 % 2.4 % 
Diethylphthalate 95 % 94 % 1.3 % 
Di-n-butylphthalate 96 % 93 % 3.0 % 
Butylbenzylphthalate 92 % 88 % 4.9 % 
bis(2-Ethylhexyl)phthalate 91 % 51 % 56 % 
4,4'-DDE 93 % 92 % 1.4 % 
4,4'-DDD 112 % 106 % 5.2 % 
4,4'-DDT 113 % 97 % 16 % 
Lead 100 % 
Mercury 115 % 
Zinc 105 % 
TOC 106 % 

LCS recoveries are within acceptable ranges. While the bis(2-ethylhexyl)phthalate recovery (at 
25 µg/L spike) exhibits a significant amount of variability in the same range as reported for one 
of the project samples (35 µg/L for DRETA4). The one reported detection in sample DRETA4 
is thus qualified as an estimate with the "J" qualifier code. 

Duplicate analyses for TOC showed a variability of 5.5 relative percent difference (RPD), and 
matrix spike analysis reported a recovery of 101%. 

Surrogate chemical recoveries for organic analytes are summarized here for all samples 
analyzed: 

Parameter group Surrogate Recovery range (%) 
Chlor. pest. / PCBs tetrachloro-m-xylene 75 - 100 

decachlorobiphenyl 86 - 105 
PAHs / phthalates d14-p-terphenyl 68 - 86 

d10-biphenyl 69 - 90 

Surrogate recoveries are determined to be within acceptable limits. 

No data required qualification due to noncompliance with performance requirements, with the 
exception of bis(2-ethylhexyl)phthalate in DRETA4 due to high variability in the LCS/LCSD 
pair. The reported data are determined to be usable for the intended purposes of the project. 
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D.M.D., Inc. 

DRET Results for Thea Foss Waterway 
Utilities Work Area Remediation 

Field I.D.: 

Lab I.D.: 

DRETA1 
Water 

10/16/2003 
0314154-FY38A 

DRETA2 
Water 

10/16/2003 
0314155-FY38B 

DRETA3 
Water 

10/16/2003 
0314156-FY38C 

DRETA4 
Water 

10/16/2003 
0314157-FY38D 

Extractable Organics (µg/L): CAS# Concentration * 

Naphthalene 91-20-3 1.3 U 1.3 U 1.4 U 1.2 U 
Acenaphthylene 208-96-8 1.3 U 1.3 U 1.4 U 1.2 U 
Acenaphthene 83-32-9 1.3 U 1.3 U 1.4 U 1.2 U 
Fluorene 86-73-7 1.3 U 1.3 U 1.4 U 1.2 U 
Phenanthrene 85-01-8 1.3 U 1.3 U 1.4 U 1.2 U 
Anthracene 120-12-7 1.3 U 1.3 U 1.4 U 1.2 U 
Fluoranthene 206-44-0 1.3 U 1.3 U 1.4 U 1.2 U 
Pyrene 129-00-0 1.3 U 1.3 U 1.4 U 1.2 U 
Benzo(a)anthracene 56-55-3 1.3 U 1.3 U 1.4 U 1.2 U 
Chrysene 218-01-9 1.3 U 1.3 U 1.4 U 1.2 U 
Benzo(b)fluoranthene 205-99-2 1.3 U 1.3 U 1.4 U 1.2 U 
Benzo(k)fluoranthene 207-08-9 1.3 U 1.3 U 1.4 U 1.2 U 
Benzo(a)pyrene 50-32-8 1.3 U 1.3 U 1.4 U 1.2 U 
Indeno(1,2,3-cd)pyrene 193-39-5 1.3 U 1.3 U 1.4 U 1.2 U 
Dibenz(a,h)anthracene 53-70-3 1.3 U 1.3 U 1.4 U 1.2 U 
Benzo(g,h,i)perylene 191-24-2 1.3 U 1.3 U 1.4 U 1.2 U 
Dibenzofuran 132-64-9 1.3 U 1.3 U 1.4 U 1.2 U 
Dimethylphthalate 131-11-3 1.3 U 1.3 U 1.4 U 1.2 U 
Diethylphthalate 84-66-2 1.3 U 1.3 U 1.4 U 1.2 U 
Di-n-butylphthalate 84-74-2 1.3 U 1.3 U 1.4 U 1.2 U 
Butylbenzylphthalate 85-68-7 1.3 U 1.3 U 1.4 U 1.2 U 
bis (2-Ethylhexyl)phthalate 117-81-7 1.3 U 1.3 U 1.4 U 35 J 
Di-n-octylphthalate 117-84-0 1.3 U 1.3 U 1.4 U 1.2 U 
4,4'-DDE 72-55-9 0.08 U 0.08 U 0.08 U 0.08 U 
4,4'-DDD 72-54-8 0.08 U 0.08 U 0.08 U 0.08 U 
4,4'-DDT 50-29-3 0.08 U 0.08 U 0.08 U 0.08 U 
Aroclor 1016 12674-11-2 0.8 U 0.8 U 0.8 U 0.8 U 
Aroclor 1242 53469-21-9 0.8 U 0.8 U 0.8 U 0.8 U 
Aroclor 1248 12672-29-6 0.8 U 0.8 U 0.8 U 0.8 U 
Aroclor 1254 11097-69-1 0.8 U 0.8 U 0.8 U 0.8 U 
Aroclor 1260 11096-82-5 0.8 U 0.8 U 0.8 U 0.8 U 
Aroclor 1221 11104-28-2 1.6 U 1.6 U 1.6 U 1.6 U 
Aroclor 1232 11141-16-5 0.8 U 0.8 U 0.8 U 0.8 U 

Metals (µg/L): 
Lead 
Mercury 
Zinc 

7439-92-1 
7439-97-6 
7440-66-6 

10 U 
0.1 U 
40 U 

10 U 
0.1 U 
40 U 

10 U 
0.1 U 
40 U 

10 U 
0.1 U 
40 U 

Total Organic Carbon (TOC) 7.1  mg/L 8.2  mg/L 9.6  mg/L 12  mg/L 

*  U  -  nondetected at the associated concentration.
 J - estimate due to noncompliant QC measure.

 Detections highlighted in bold type. 



D.M.D., Inc. 

DRET Results for Thea Foss Waterway 
Utilities Work Area Remediation 

Field I.D.: DRETB1 DRETB2 DRETB3 DRETB4 
Water Water Water Water 

10/16/2003 10/16/2003 10/16/2003 10/16/2003 
Lab I.D.: 0314158-FY38E 0314159-FY38F 0314160-FY38G 0314161-FY38H 

Extractable Organics (µg/L): CAS# Concentration * 

Naphthalene 91-20-3 1.2 U 1.3 U 1.2 U 1.2 U 
Acenaphthylene 208-96-8 1.2 U 1.3 U 1.2 U 1.2 U 
Acenaphthene 83-32-9 1.2 U 1.3 U 1.2 U 1.2 U 
Fluorene 86-73-7 1.2 U 1.3 U 1.2 U 1.2 U 
Phenanthrene 85-01-8 1.2 U 1.3 U 1.2 U 1.2 U 
Anthracene 120-12-7 1.2 U 1.3 U 1.2 U 1.2 U 
Fluoranthene 206-44-0 1.2 U 1.3 U 1.2 U 1.2 U 
Pyrene 129-00-0 1.2 U 1.3 U 1.2 U 1.2 U 
Benzo(a)anthracene 56-55-3 1.2 U 1.3 U 1.2 U 1.2 U 
Chrysene 218-01-9 1.2 U 1.3 U 1.2 U 1.2 U 
Benzo(b)fluoranthene 205-99-2 1.2 U 1.3 U 1.2 U 1.2 U 
Benzo(k)fluoranthene 207-08-9 1.2 U 1.3 U 1.2 U 1.2 U 
Benzo(a)pyrene 50-32-8 1.2 U 1.3 U 1.2 U 1.2 U 
Indeno(1,2,3-cd)pyrene 193-39-5 1.2 U 1.3 U 1.2 U 1.2 U 
Dibenz(a,h)anthracene 53-70-3 1.2 U 1.3 U 1.2 U 1.2 U 
Benzo(g,h,i)perylene 191-24-2 1.2 U 1.3 U 1.2 U 1.2 U 
Dibenzofuran 132-64-9 1.2 U 1.3 U 1.2 U 1.2 U 
Dimethylphthalate 131-11-3 1.2 U 1.3 U 1.2 U 1.2 U 
Diethylphthalate 84-66-2 1.2 U 1.3 U 1.2 U 1.2 U 
Di-n-butylphthalate 84-74-2 1.2 U 1.3 U 1.2 U 1.2 U 
Butylbenzylphthalate 85-68-7 1.2 U 1.3 U 1.2 U 1.2 U 
bis (2-Ethylhexyl)phthalate 117-81-7 1.2 U 1.3 U 1.2 U 1.2 U 
Di-n-octylphthalate 117-84-0 1.2 U 1.3 U 1.2 U 1.2 U 
4,4'-DDE 72-55-9 0.08 U 0.08 U 0.08 U 0.08 U 
4,4'-DDD 72-54-8 0.08 U 0.08 U 0.08 U 0.08 U 
4,4'-DDT 50-29-3 0.08 U 0.08 U 0.08 U 0.08 U 
Aroclor 1016 12674-11-2 0.8 U 0.8 U 0.8 U 0.8 U 
Aroclor 1242 53469-21-9 0.8 U 0.8 U 0.8 U 0.8 U 
Aroclor 1248 12672-29-6 0.8 U 0.8 U 0.8 U 0.8 U 
Aroclor 1254 11097-69-1 0.8 U 0.8 U 0.8 U 0.8 U 
Aroclor 1260 11096-82-5 0.8 U 0.8 U 0.8 U 0.8 U 
Aroclor 1221 11104-28-2 1.6 U 1.6 U 1.6 U 1.6 U 
Aroclor 1232 11141-16-5 0.8 U 0.8 U 0.8 U 0.8 U 

Metals (µg/L): 
Lead 
Mercury 
Zinc 

7439-92-1 
7439-97-6 
7440-66-6 

10 U 
0.1 U 
40 U 

10 U 
0.1 U 
40 U 

10 U 
0.1 U 
40 U 

10 U 
0.1 U 
40 U 

Total Organic Carbon (TOC) 6.9  mg/L 7.6  mg/L 12  mg/L 4.3  mg/L 

*  U  -  nondetected at the associated concentration.
 J - estimate due to noncompliant QC measure.

 Detections highlighted in bold type. 
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Dalton, Olmsted & Fuglevand, Inc. Environmental Consultants 

6034 N Star Rd. • Ferndale, Washington 98248 
Telephone (360) 380-0862 (FAX 360-380-0862) 
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(Kirkland, WA Office – 425-827-4588) 
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1.0 INTRODUCTION 

This technical memorandum was prepared on behalf of the “Utilities” consisting of the 
Advance Ross Sub Company, PacifiCorp, and Puget Sound Energy and presents the 
results of cap surface confirmation of sediment quality as required by Section 5.10.2.4 
Cap Verification Sampling of the Construction Quality Assurance Plan (CQAP) (Tetra 
Tech-FW et al., 2003a).  The purpose of the sampling summarized in this report is to 
evaluate the: 

• 	 Chemical quality of in-place capping materials with respect to the Sediment 

Quality Objectives (SQOs) performance standards, and 


• 	 Total organic carbon (TOC) of cap materials with respect to the construction 
specification of 0.5%. 

The results of CAP surface sampling, core observations, and core sampling are presented 
in this report. Since this verification sampling was conducted concurrently with the 
Operations Maintenance and Monitoring Plan (OMMP) Year 0 sampling, additional 
sampling and analyses were completed using the same locations.  The additional results 
will be presented in a later report that documents the Year 0 OMMP work. 

2.0 SEDIMENT SAMPLE COLLECTION 

Sediment samples were collected on April 7, 8 and 9, 2004. The sampling platform was a 
vessel provided by Sound Vessels under subcontract to Tetra Tech-FW.  Sampling was 
completed by Terry Olmsted (DOF) and Gary Braun (Tetra Tech-FW) with assistance 
from Tetra Tech-FW staff.  Tetra Tech-FW provided the equipment.  Sample locations 
are shown on Figure 1. 

Three types of samples were collected as described below: 

• 	 Waterway Cap Compliance Samples (0 to 10 cm). These samples were 
collected from the top of the waterway cap using a Van Veen Sampler (0.1 square 
meter). The samples were described and containerized for laboratory analysis.  
These samples were obtained at the point of compliance for waterway capping 
material. 

• 	 Slope Cap Compliance Samples (0 to 10 cm). These samples were collected 
from the top of the slope cap during low tide conditions.  An equal volume of 
material was collected from each location using stainless steel spoons to form a 
composite sample.  Each composite sample was formed from samples taken from 
three to four locations as illustrated on Figure 1.  The samples were described and 
mixed in a stainless steel bowl and the mixed sample was placed in containers 
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provided by the receiving laboratory.  These samples were obtained at the point of 
compliance for slope capping material. 

• 	 Core Samples (0 to 3.3 feet). Core samples were collected from the waterway 
cap using a VibraCore operated by Tetra Tech FW personnel.  A 4-foot long 
aluminum tube with a stainless steel core catcher and a clear cellulose acetate 
butyrate (CAB) liner was lowered through the water column and vibrated into the 
bottom materials at five locations as shown on Figure 1.  The sampling equipment 
was raised to the boat deck and the inner CAB liner removed.  The liner was cut 
with a knife and the core was described and photographed.  Core recovery varied 
from 1.3 feet up to 3.3 feet. At some locations, several attempts were required to 
obtain sufficient core recovery.  Recovered core samples were divided into 
approximately 12-inch long segments. Each core segment was given a discrete 
sample number and each segment was mixed in a stainless steel bowl.  The mixed 
sample was placed in containers provided by the receiving laboratory.  These 
samples were obtained to provide a baseline for possible future bottom-up 
recontamination of the waterway cap and to allow evaluation of the TOC content 
of waterway capping materials. 

During the sampling, samples were “split” with representatives of the City of Tacoma. 

Sample locations that were not under the SR 509 Bridge were determined using 
differential GPS methods (Trimble system).  Samples taken under the SR 509 Bridge, 
where DGPS could not be used, were established by setting location buoys.  Each buoy 
was located using a “Total Station” system operated by Tetra Tech-FW personnel.  Each 
buoy was removed following sampling. 

3.0 CHEMICAL ANALYSES AND DATA VALIDATION 

3.1 Analytical Constituents 

Section 5.10.2.4 of the CQAP outlines the constituents to be analyzed as part of the 
confirmation sampling.  These constituents include: 

• 	 Semivolatile Organic Compounds (including PAHs, phthalates, chlorobenzenes, 
and other miscellaneous compounds) 

• 	 Metals (mercury, zinc and lead) 
• 	 p,p’-Dichlorodiphenyltrichloroethane (DDT) compounds 
• 	 Polychlorinated biphenyls (PCBs). 

In addition to these constituents, several other physical and analytical constituents were 
analyzed.  These were primarily analyzed to assess the future potential for 
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recontamination but are reported herein and are compared to the SQOs, as appropriate. 
These additional constituents included: 

• Grain size, 
• Total Organic Carbon (TOC), 
• Several additional metals. 

3.2 Sample Handling   

The collected sediment samples were placed in clean glass containers provided by the 
receiving laboratory.  After being filled, the sample containers were placed in chilled 
coolers and were delivered to the laboratory using standard chain-of-custody procedures.  
Filled out chain-of-custody forms are provided with the laboratory data sheets in 
Attachment A. 

3.3 Sample Analysis and Data Validation   

The samples were analyzed by Analytical Resources Inc. (ARI) located in Tukwila, 
Washington.  Laboratory data sheets are presented in Attachment A. 

DMD, Inc. (Raleigh Farlow) reviewed and validated the analytical data.  Their report is 
included as Attachment B1. Some data was qualified as estimated concentrations.  
However, overall DMD concluded that “With minor exceptions, the data quality is within 
the criteria and specifications outlined in the project sampling plan and QAPP” and that 
“The reported data are determined to be usable for the intended purposes of the 
project”. 

4.0 SEDIMENT SAMPLE DESCRIPTIONS 

4.1 Waterway Cap Compliance Samples (0 to 10 cm)  

Waterway cap compliance samples were taken at 14 locations (WC-01 to WC-14, Figure 
1). The compliance samples consisted predominately of brown-gray, fine to medium 
sand. At the mudline surface, a variable thickness of a fine sandy silt material was 
observed to have accumulated since the final capping material was placed.  This fine 
grained material ranged from a thin coating up to approximately 1 cm thick. 

1 Note that DMD’s report also addresses validation of early warning (0-2 cm) samples (RC-1 to RC-14).  
The results of the 0 to 2 cm samples will be discussed in the Year 0 OMMP report. 
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4.2 Slope Cap Compliance Samples (0 to 10 cm)  

Slope cap compliance samples were taken at several locations to form four composite 
samples (SC-01 to 04, Figure 1).  Each composite sample consisted of three or four 
discrete samples. As observed in the waterway cap compliance samples, at the slope cap 
surface a silt coating was noted ranging from 0 thickness to approximately 1 cm thick, 
with the thickest coatings noted at locations SC-02 and -03, nearer the head of the 
waterway. 

4.3 Sediment Cores.   

Sediment cores were collected at five locations (Figure 1).  Core depths ranged from 1.3 
feet to 3.3 feet as summarized below.  Core logs, sample depths, and the results of 
selected analyses are summarized in Table 1. 

Core Designation Depth (feet) 
WCBU-04 3.0 

WCBU-05 1.3 

WCBU-06 2.0 

WCBU-10 3.3 

WCBU-12 1.7 


The cores encountered waterway capping material through their full thickness, except at 
the mud line where fine grained sediments have accumulated since the final capping 
materials were placed. 

5.0 COMPARISON TO PERFORMANCE STANDARDS 

5.1 Sediment Quality Objectives 

Table 2 presents a summary of the analytical data for the waterway cap and slope cap 
surface samples (0 to 10 cm) as well as for the cap core samples.  Table 3 presents a 
comparison of the maximum detected concentration for particular constituents along with 
the SQOs. 

As summarized in Table 3, none of the constituents analyzed were detected at 
concentrations greater than the SQO.  Most of the analyzed constituents were either not 
detected or the maximum concentration was detected at less than 10% of their respective 
SQO. The maximum concentrations of copper (168 mg/kg) and bis(2
ethylhexyl)phthalate (550 mg/kg) were detected at the greatest percentage of their SOQ 
(approximately 42% to 43%).  The highest concentrations were generally detected in the 
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0 to 10 cm waterway cap samples.  Based on these data, the waterway and slope capping 
material meet the SQOs.   

5.2 Total Organic Carbon 

Table 2 summarizes the TOC analyses for the waterway and slope cap materials.  Overall, 
TOC concentrations ranged from less than 0.02 percent to 7.1 percent.  The range of TOC 
concentrations for the capping materials are summarized below: 

Range (%) Average (%) 
Waterway Cap Samples (0-10 cm) 0.19 to 7.1 2.8 
Slope Cap Samples (0 – 10 cm) 0.18 to 0.54 0.3 
Waterway Cap Core Samples <0.02 to 1.6 0.4 

The 0 to 10 cm waterway cap samples are higher in TOC content as compared to the 
other samples.  It appears that the organic content of the surface materials is being 
“enriched” by deposition in the waterway since the final lifts of waterway capping 
materials were placed. 

The specifications called for a bulk waterway cap TOC content of at least 0.5%.  The core 
samples provide an indication of the TOC content based on various samples collected 
within the cap. Using the core sample data, an average TOC content of 0.4% is 
calculated for the waterway capping materials that is slightly less than the target 
concentration outlined in the specifications. 

Some segregation of the organic content was observed as the waterway cap material was 
placed in the water in the form of turbidity and foam.  Although the specific gravity of the 
organic particles was greater than 1, the specific gravity of the sand particles was much 
higher (above 2.5) therefore segregation was anticipated as the material fell through the 
water column with the expectation that layering would occur, with coarser materials 
underlying the finer and lighter materials as each lift was placed.   

The purpose of the TOC in the capping material is to retard the potential upward 
migration of dissolved contaminants in ground water from contaminated sediments that 
lie beneath the cap.  Future core sampling will be completed as part of the OMMP.  The 
objective of the core sampling is to collect data to assess whether “bottom-up” 
recontamination of the cap is occurring.    

6.0 REFERENCES 

• 	 EPA, 2002, RD/RA Consent Decree. Thea Foss and Wheeler Osgood Waterways 
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Head of Thea Foss WaterwayTABLE 1 - Summary of Sediment Core Data Tacoma, Washington 

Depth (feet) Description TOC Lead Mercury Zinc LPAHs HPAHs BEP 
Units (feet) (percent) (mg/kg) (mg/kg) (mg/kg) (ug/kg) (ug/kg) (ug/kg) 
SQO ---- 450 0.59 410 5200 17000 1300 

Core No. 
WCBU-04 0 to 0.2 Brown, fine sandy, slightly clayey SILT 

0.2 to 1.2 Brown-gray, fine to medium SAND 
1.2 to 3.0 grades to Brown-gray, fine to coarse SAND 

Samples 
WC-04 0 to 0.3 4.6 13 <0.06 52.2 336 573 260 
WCBU-04A 0 to 1.0 0.89 3 <0.04 35.3 33 193 73 
WCBU-04B 1.0 to 2.0 0.14 <5 <0.05 38 <19 <19 <19 
WCBU-04C 2.0 to 3.0 0.04 <2 <0.05 36.9 <19 <19 <19 

WCBU-05 0 to 0.06 Brown, fine sandy SILT 
0.06 to 1.3 Brown-gray, fine to coarse SAND 

Samples 
WC-05 0 to 0.3 4.5 10 0.11 48 64 178 76 
WCBU-05A 0 to 1.3 0.25 <2 <0.05 28.9 <19 <19 46 

WCBU-06 0 to 0.5 Gray-brown, silty, fine SAND 
0.5 to 2.0 Brown-gray, fine to coarse SAND w/ trace

 fine gravel 
Samples 
WC-6 0 to 0.3 3.5 7 <0.06 38.8 33 294 160 
WCBU-06A 0 to 1.0 1.6 3 <0.04 39.4 30 71 92 
WCBU-06B 1.0 to 2.0 0.4 3 <0.04 40 <20 <20 63 

WCBU-10 0 to 0.5 Brown, clayey, fine sandy SILT w/ organics 
0.5 to 1.8 Brown-gray, fine SAND 
1.8 to 3.3 grades to Brown-gray, fine to coarse SAND 

Samples 
WC-10 0 to 0.3 1.4 4 <0.06 34.5 88 186 63 
WCBU-10A 0 to 1.0 0.4 3 <0.04 33.7 <20 <20 69 
WCBU-10B 1.0 to 2.0 0.15 2 <0.05 35.6 <20 <20 <20 
WCBU-10C 2.0 to 3.3 0.3 <2 <0.04 19.9 <19 <19 37 

WCBU-12 0 to 1.7 Gray, fine to coarse SAND 
Samples 
WC-12 0 to 0.3 0.19 3 <0.05 35.9 <19 <19 <19 
WCBU-12A 0 to 1.7 <0.02 2 <0.04 34.3 <20 <20 49 
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Head of Thea Foss WaterwayTABLE 2 - Summary of Sediment Quality Data 
Tacoma, Washington 

PARAMETER Sb As Cd Cr Cu Pb Hg Ni Ag 
Units (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 
SQO 150 57 5.1 390 450 0.59 140 6.1 
Field I.D. Depth Below Mudline Sample Date % solids % TOC 7440-36-0 7440-38-2 7440-43-9 7440-47-3 7440-50-8 7439-92-1 7439-97-6 7440-02-0 7440-22-4 
Waterway Bottom Compilance Samples 
WC-01 cap compl. sed. (10 cm) 4/8/2004 86.9 1.5 5 UJ 5 U 0.2 U 19.1 28.9 6 0.04 U 23 0.3 U 
WC-02 cap compl. sed. (10 cm) 4/8/2004 61.6 3.5 8 UJ 8 U 0.3 U 23.6 60.9 15 0.08 U 23 0.5 U 
WC-03 cap compl. sed. (10 cm) 4/8/2004 50.8 7.1 10 UJ 10 U 0.4 U 26 65.6 20 0.07 24 0.6 U 
WC-04 cap compl. sed. (10 cm) 4/8/2004 70.0 4.6 7 UJ 7 U 0.3 U 24.0 55.2 13 0.06 U 22 0.4 U 
WC-Dup1 WC-04 dup. 4/8/2004 67.7 6.2 7 UJ 7 U 0.3 U 23.2 62.0 13 0.05 21 0.4 U 
WC-05 cap compl. sed. (10 cm) 4/8/2004 58.7 4.5 8 UJ 8 U 0.3 U 24.2 60.4 10 0.11 23 0.5 U 
WC-06 cap compl. sed. (10 cm) 4/8/2004 73.0 3.5 7 UJ 7 U 0.3 U 19.1 40.0 7 0.06 U 18 0.4 U 
WC-07 cap compl. sed. (10 cm) 4/8/2004 86.6 0.19 6 UJ 6 U 0.2 U 18.2 32.2 2 0.04 U 16 0.3 U 
WC-08 cap compl. sed. (10 cm) 4/8/2004 82.6 0.88 6 UJ 6 U 0.2 U 17.2 33.9 4 0.05 U 16 0.3 U 
WC-09 cap compl. sed. (10 cm) 4/8/2004 71.7 3.0 7 UJ 7 U 0.3 U 18.4 39.8 7 0.05 U 18 0.4 U 
WC-10 cap compl. sed. (10 cm) 4/9/2004 79.4 1.4 6 UJ 6 U 0.3 U 19.1 35.9 4 0.06 U 17 0.4 U 
WC-11 cap compl. sed. (10 cm) 4/8/2004 84.2 2.1 6 UJ 16 0.2 U 21.5 168 14 0.05 24 0.4 U 
WC-12 cap compl. sed. (10 cm) 4/9/2004 86.9 0.19 6 UJ 6 U 0.2 U 19.8 35.6 3 0.05 U 19 0.3 U 
WC-13 cap compl. sed. (10 cm) 4/8/2004 84.7 0.96 5 UJ 5 U 0.2 U 24.2 44.0 4 0.05 U 22 0.3 U 
WC-14 cap compl. sed. (10 cm) 4/9/2004 74.4 2.3 7 UJ 7 U 0.3 U 18.2 36.1 4 0.05 U 18 0.4 U 
Waterway Slope Compliance Samples 
SC-01 slope cap (composite) 4/8/2004 91.5 0.22 5 UJ 5 U 0.2 U 18.9 30.7 3 0.05 U 19 0.3 U 
SC-02 slope cap (composite) 4/8/2004 90.3 0.18 5 UJ 5 U 0.2 U 19.7 41.6 2 U 0.04 U 18 0.3 U 
SC-03 slope cap (composite) 4/8/2004 89.3 0.54 5 UJ 5 U 0.2 U 19.8 33.9 4 0.04 U 20 0.3 
SC-04 slope cap (composite) 4/8/2004 91.9 0.31 5 UJ 5 U 0.2 U 20.4 52.3 4 0.04 U 22 0.3 U 
Cap Core Samples 
WCBU-4A core - 0-1 feet 4/7/2004 84.1 0.89 6 UJ 6 U 0.2 U 19.7 36.0 3 0.04 U 20 0.3 U 
WCBU-4B core - 1-2 feet 4/7/2004 91.7 0.14 10 UJ 10 U 0.5 U 26 37.0 5 U 0.05 U 22 0.8 U 
WCBU-4C core - 2-3 feet 4/7/2004 90.8 0.04 5 UJ 5 U 0.2 U 18.3 40.8 2 U 0.05 U 18 0.3 U 
WCBU-5A core - 0-1.3 feet 4/7/2004 89.0 0.25 6 UJ 6 U 0.2 U 16.5 30.4 2 U 0.05 U 16 0.3 U 
WCBU-6A core - 0-1 feet 4/7/2004 82.8 1.6 6 UJ 6 U 0.2 U 18.0 40.5 3 0.04 U 18 0.3 U 
WCBU-6B core - 1-2 feet 4/7/2004 86.4 0.40 6 UJ 6 U 0.2 U 26.0 42.6 3 0.04 U 21 0.3 U 
WCBU-10A core - 0-1 feet 4/7/2004 88.7 0.40 5 UJ 5 U 0.2 U 17.4 31.2 3 0.04 U 17 0.3 U 
WCBU-Dup1 core - 0-1 feet (dup. 10A) 4/7/2004 88.3 0.32 6 UJ 6 U 0.2 U 16.1 31.2 3 0.04 U 17 0.3 U 
WCBU-10B core - 1-2 feet 4/7/2004 94.7 0.15 5 UJ 5 U 0.2 U 20.2 46.7 2 0.05 U 20 0.3 U 
WCBU-10C core - 2-3.3 feet 4/7/2004 93.1 0.30 5 UJ 5 U 0.2 U 13.1 21.1 2 U 0.04 U 12 0.3 U 
WCBU-12A core - 0-1.7 feet 4/7/2004 90.9 0.02 U 5 UJ 5 U 0.2 U 20.1 39.4 2 0.04 U 20 0.3 U 

Notes: U = nondetected at the associated value 
UJ = nondetect may be biased low due to low spike recoveries 
J = associated value is considered an estimate due to being outside the verifiable linear calibration range 
nd - Not detected 
SQO - Sediment Quality Objective 
TOC - Total Organic Carbon 
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Head of Thea Foss WaterwayTABLE 2 - Summary of Sediment Quality Data 
Tacoma, Washington 

1,3-Dichloro 1,4-Dichloro 1,2-Dichloro-
PARAMETER benzene benzene benzene 
Units 

Zn % gravel % cs. sand % med. sand % fine sand % silt % clay % fines 
(mg/kg) (ug/kg) (ug/kg) (ug/kg) 

170 110 
Field I.D. 
SQO 410 

Depth Below Mudline 7440-66-6 > 2000 µm 2000-500 µm 500-250 µm 250-62 µm 62.5-3.9 µm < 3.9 µm < 62.5 µm 541-73-1 106-46-7 95-50-1 
Waterway Bottom Compilance Samples 
WC-01 cap compl. sed. (10 cm) 41.0 28 42 16 6.1 4.8 3.0 7.8 39 U 39 U 39 U 
WC-02 cap compl. sed. (10 cm) 58 8.2 14 23 32 14 10 24 39 U 39 U 39 U 
WC-03 cap compl. sed. (10 cm) 63 0.5 8.4 16 33 26 17 43 40 U 40 U 40 U 
WC-04 cap compl. sed. (10 cm) 52.2 14 25 20 25 9.8 6.4 16 20 U 20 U 20 U 
WC-Dup1 WC-04 dup. 48.2 14 24 20 25 11 6.7 18 20 U 20 U 20 U 
WC-05 cap compl. sed. (10 cm) 48 3.2 13 17 36 20 11 31 20 U 20 U 20 U 
WC-06 cap compl. sed. (10 cm) 38.8 0.7 16 36 37 6.5 4.2 11 20 U 20 U 20 U 
WC-07 cap compl. sed. (10 cm) 30.7 33 37 18 9.2 2.0 0.5 2.5 19 U 19 U 19 U 
WC-08 cap compl. sed. (10 cm) 31.8 19 28 27 23 1.6 1.7 3.3 19 U 19 U 19 U 
WC-09 cap compl. sed. (10 cm) 37.4 4.4 13 26 45 7.1 4.0 11 20 U 20 U 20 U 
WC-10 cap compl. sed. (10 cm) 34.5 7.9 18 29 38 4.3 2.8 7.1 20 U 20 U 20 U 
WC-11 cap compl. sed. (10 cm) 60.5 57 18 4.5 7.7 8.6 4.4 13 39 U 39 U 39 U 
WC-12 cap compl. sed. (10 cm) 35.9 20 44 23 11 1.1 0.9 2.0 19 U 19 U 19 U 
WC-13 cap compl. sed. (10 cm) 38.5 31 30 19 14 3.4 2.3 5.7 20 U 20 U 20 U 
WC-14 cap compl. sed. (10 cm) 34.4 2.8 18 30 41 5.4 3.6 9.0 19 U 19 U 19 U 
Waterway Slope Compliance Samples 
SC-01 slope cap (composite) 33.0 13 27 32 27 0.7 0.6 1.3 19 U 19 U 19 U 
SC-02 slope cap (composite) 31.1 30 34 21 14 0.4 0.7 1.1 19 U 19 U 19 U 
SC-03 slope cap (composite) 36.3 18 37 24 15 4.3 2.4 6.7 20 U 20 U 20 U 
SC-04 slope cap (composite) 35.7 20 43 25 11 0.9 0.2 1.1 19 U 19 U 19 U 
Cap Core Samples 
WCBU-4A core - 0-1 feet 35.3 15 33 26 22 2.6 1.3 3.9 19 U 19 U 19 U 
WCBU-4B core - 1-2 feet 38 25 43 21 9.8 0.8 0.5 1.3 19 U 19 U 19 U 
WCBU-4C core - 2-3 feet 36.9 28 44 19 7.3 1.1 0.5 1.6 19 U 19 U 19 U 
WCBU-5A core - 0-1.3 feet 28.9 29 30 22 18 0.8 0.4 1.2 19 U 19 U 19 U 
WCBU-6A core - 0-1 feet 39.4 28 27 21 21 2.0 1.2 3.2 20 U 20 U 20 U 
WCBU-6B core - 1-2 feet 40.0 35 34 18 10 1.9 1.5 3.4 20 U 20 U 20 U 
WCBU-10A core - 0-1 feet 33.7 11 24 31 32 1.5 0.6 2.1 20 U 20 U 20 U 
WCBU-Dup1 core - 0-1 feet (dup. 10A) 31.0 14 23 31 31 1.1 0.7 1.8 20 U 20 U 20 U 
WCBU-10B core - 1-2 feet 35.6 34 35 20 10 0.2 0.6 0.8 20 U 20 U 20 U 
WCBU-10C core - 2-3.3 feet 19.9 35 40 17 7.2 0.4 0.9 1.3 19 U 19 U 19 U 
WCBU-12A core - 0-1.7 feet 34.3 27 35 24 13 1.1 0.4 1.5 20 U 20 U 20 U 

Notes: U = nondetected at the associated value 
UJ = nondetect may be biased low due to low spike recoveries 
J = associated value is considered an estimate due to being outside the verifiable linear calibration range 
nd - Not detected 
SQO - Sediment Quality Objective 
TOC - Total Organic Carbon 
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Head of Thea Foss WaterwayTABLE 2 - Summary of Sediment Quality Data 
Tacoma, Washington 

1,2,4
Trichloro- Dibenzo- Acenaph 2-Methyl- Total 

PARAMETER benzene furan Naphthalene thylene Acenaphthene Fluorene Phenanthrene Anthracene naphthalene LPAHs 
Units (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) 
SQO 51 540 2100 1300 500 540 1500 960 670 5200 
Field I.D. Depth Below Mudline 120-82-1 132-64-9 91-20-3 208-96-8 83-32-9 86-73-7 85-01-8 120-12-7 91-57-6 -----
Waterway Bottom Compilance Samples 
WC-01 cap compl. sed. (10 cm) 39 U ---- 39 U 39 U 39 U 39 U 85 39 U 39 U 85 
WC-02 cap compl. sed. (10 cm) 39 U ---- 39 U 39 U 39 U 39 U 70 39 U 39 U 70 
WC-03 cap compl. sed. (10 cm) 40 U ---- 78 40 U 41 40 U 85 40 U 40 U 204 
WC-04 cap compl. sed. (10 cm) 20 U ---- 78 20 U 51 26 120 40 21 336 
WC-Dup1 WC-04 dup. 20 U ---- 92 20 U 61 30 140 45 24 392 
WC-05 cap compl. sed. (10 cm) 20 U ---- 25 20 U 20 U 20 U 39 20 U 20 U 64 
WC-06 cap compl. sed. (10 cm) 20 U ---- 20 U 20 U 20 U 20 U 33 20 U 20 U 33 
WC-07 cap compl. sed. (10 cm) 19 U ---- 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 
WC-08 cap compl. sed. (10 cm) 19 U ---- 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 
WC-09 cap compl. sed. (10 cm) 20 U ---- 21 20 U 20 U 20 U 36 20 U 20 U 57 
WC-10 cap compl. sed. (10 cm) 20 U ---- 22 20 U 20 U 20 U 46 20 20 U 88 
WC-11 cap compl. sed. (10 cm) 39 U ---- 41 39 U 39 U 39 U 53 39 U 39 U 94 
WC-12 cap compl. sed. (10 cm) 19 U ---- 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 
WC-13 cap compl. sed. (10 cm) 20 U ---- 20 U 20 U 20 U 20 U 21 20 U 20 U 21 
WC-14 cap compl. sed. (10 cm) 19 U ---- 19 U 19 U 19 U 19 U 20 19 U 19 U 20 
Waterway Slope Compliance Samples 
SC-01 slope cap (composite) 19 U ---- 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 
SC-02 slope cap (composite) 19 U ---- 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 
SC-03 slope cap (composite) 20 U ---- 20 U 20 U 20 U 20 U 20 U 20 U 20 U 19 U 
SC-04 slope cap (composite) 19 U ---- 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 
Cap Core Samples 
WCBU-4A core - 0-1 feet 19 U 19 U 19 U 19 U 19 U 19 U 33 19 U 19 U 33 
WCBU-4B core - 1-2 feet 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 
WCBU-4C core - 2-3 feet 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 
WCBU-5A core - 0-1.3 feet 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 
WCBU-6A core - 0-1 feet 20 U 20 U 20 U 20 U 20 U 20 U 30 20 U 20 U 30 
WCBU-6B core - 1-2 feet 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 
WCBU-10A core - 0-1 feet 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 
WCBU-Dup1 core - 0-1 feet (dup. 10A) 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 
WCBU-10B core - 1-2 feet 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 
WCBU-10C core - 2-3.3 feet 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 
WCBU-12A core - 0-1.7 feet 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 

Notes: U = nondetected at the associated value 
UJ = nondetect may be biased low due to low spike recoveries 
J = associated value is considered an estimate due to being outside the verifiable linear calibration range 
nd - Not detected 
SQO - Sediment Quality Objective 
TOC - Total Organic Carbon 
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Head of Thea Foss WaterwayTABLE 2 - Summary of Sediment Quality Data 
Tacoma, Washington 

Benzo(a)- Benzo(b)- Benzo(k)- Benzofluora Benzo(a)- Indeno(1,2,3 Dibenz(a,h)
PARAMETER anthracene fluoranthene fluoranthene nthenes pyrene cd)pyrene anthracene 
Units 

Fluoranthene Pyrene Chrysene 
(ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) 

1600 3600 1600 690 230 
Field I.D. 
SQO 2500 3300 2800 

Depth Below Mudline 206-44-0 129-00-0 56-55-3 218-01-9 205-99-2 207-08-9 50-32-8 193-39-5 53-70-3 
Waterway Bottom Compilance Samples 
WC-01 cap compl. sed. (10 cm) 250 140 75 130 120 85 205 79 53 39 U 
WC-02 cap compl. sed. (10 cm) 150 120 54 78 74 62 136 50 39 U 39 U 
WC-03 cap compl. sed. (10 cm) 120 110 45 60 58 42 100 40 U 40 U 40 U 
WC-04 cap compl. sed. (10 cm) 160 120 54 72 54 66 120 47 20 U 20 U 
WC-Dup1 WC-04 dup. 190 140 64 81 70 66 136 55 20 U 20 U 
WC-05 cap compl. sed. (10 cm) 63 50 20 U 24 21 20 41 20 U 20 U 20 U 
WC-06 cap compl. sed. (10 cm) 78 67 24 38 28 32 60 27 18 J 20 U 
WC-07 cap compl. sed. (10 cm) 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 
WC-08 cap compl. sed. (10 cm) 26 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 
WC-09 cap compl. sed. (10 cm) 67 53 22 30 34 20 U 34 21 20 U 20 U 
WC-10 cap compl. sed. (10 cm) 53 61 22 28 20 U 20 U 20 U 22 20 U 20 U 
WC-11 cap compl. sed. (10 cm) 110 73 41 52 39 U 44 44 41 39 U 39 U 
WC-12 cap compl. sed. (10 cm) 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 
WC-13 cap compl. sed. (10 cm) 53 37 20 U 27 20 U 21 21 20 U 20 U 20 U 
WC-14 cap compl. sed. (10 cm) 38 28 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 
Waterway Slope Compliance Samples 
SC-01 slope cap (composite) 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 
SC-02 slope cap (composite) 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 
SC-03 slope cap (composite) 43 30 20 U 23 25 22 22 20 U 20 U 20 U 
SC-04 slope cap (composite) 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 
Cap Core Samples 
WCBU-4A core - 0-1 feet 54 50 20 27 22 19 J 41 J 20 19 U 19 U 
WCBU-4B core - 1-2 feet 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 
WCBU-4C core - 2-3 feet 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 
WCBU-5A core - 0-1.3 feet 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 
WCBU-6A core - 0-1 feet 41 30 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 
WCBU-6B core - 1-2 feet 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 
WCBU-10A core - 0-1 feet 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 
WCBU-Dup1 core - 0-1 feet (dup. 10A) 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 
WCBU-10B core - 1-2 feet 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 
WCBU-10C core - 2-3.3 feet 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 
WCBU-12A core - 0-1.7 feet 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 

Notes: U = nondetected at the associated value 
UJ = nondetect may be biased low due to low spike recoveries 
J = associated value is considered an estimate due to being outside the verifiable linear calibration range 
nd - Not detected 
SQO - Sediment Quality Objective 
TOC - Total Organic Carbon 
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Head of Thea Foss WaterwayTABLE 2 - Summary of Sediment Quality Data 
Tacoma, Washington 

Benzo(g,h,i) Total Dimethyl- Diethyl- Di-n-butyl- Butylbenzyl bis (2-Ethylhexyl)- Di-n-octyl-
PARAMETER perylene HPAHs phthalate phthalate phthalate phthalate phthalate phthalate 4,4'-DDE 4,4'-DDD 4,4'-DDT 
Units (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) 
SQO 720 17000 160 200 1400 900 1300 6200 9 16 34 
Field I.D. Depth Below Mudline 191-24-2 ---- 131-11-3 84-66-2 84-74-2 85-68-7 117-81-7 117-84-0 72-55-9 72-54-8 50-29-3 
Waterway Bottom Compilance Samples 
WC-01 cap compl. sed. (10 cm) 50 982 39 U 39 U 39 U 39 U 550 41 0.39 U 0.39 U 0.39 U 
WC-02 cap compl. sed. (10 cm) 39 U 588 39 U 39 U 39 U 39 U 330 39 U 0.39 U 0.64 1.1 U 
WC-03 cap compl. sed. (10 cm) 40 U 435 40 U 40 U 40 U 40 U 240 40 U 0.40 U 0.68 1.1 U 
WC-04 cap compl. sed. (10 cm) 20 U 573 20 U 20 U 20 U 20 U 260 20 U 0.39 U 0.77 0.93 U 
WC-Dup1 WC-04 dup. 20 U 666 20 U 20 U 20 U 20 U 290 25 0.40 U 0.89 1.1 U 
WC-05 cap compl. sed. (10 cm) 20 U 178 20 U 20 U 20 U 20 U 76 20 U 0.39 U 0.39 U 0.50 U 
WC-06 cap compl. sed. (10 cm) 18 J 294 20 U 20 U 20 U 20 U 160 20 U 0.40 U 0.40 U 0.55 U 
WC-07 cap compl. sed. (10 cm) 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 0.39 U 0.39 U 0.39 U 
WC-08 cap compl. sed. (10 cm) 19 U 26 19 U 19 U 19 U 19 U 49 19 U 0.38 U 0.38 U 0.38 U 
WC-09 cap compl. sed. (10 cm) 20 U 227 20 U 20 U 20 U 20 U 120 20 U 0.39 U 0.39 U 0.39 U 
WC-10 cap compl. sed. (10 cm) 20 U 186 20 U 20 U 20 U 20 U 63 20 U 0.40 U 0.40 U 0.40 U 
WC-11 cap compl. sed. (10 cm) 39 U 361 39 U 39 U 39 U 39 U 220 39 U 0.38 U 0.54 0.96 U 
WC-12 cap compl. sed. (10 cm) 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 0.38 U 0.38 U 0.38 U 
WC-13 cap compl. sed. (10 cm) 20 U 138 20 U 20 U 20 U 20 U 100 20 U 0.39 U 0.39 U 0.39 U 
WC-14 cap compl. sed. (10 cm) 19 U 66 19 U 19 U 32 19 U 76 19 U 0.39 U 0.39 U 0.39 U 
Waterway Slope Compliance Samples 
SC-01 slope cap (composite) 19 U 19 U 19 U 19 U 19 U 19 U 26 19 U 0.39 U 0.39 U 0.39 U 
SC-02 slope cap (composite) 19 U 19 U 19 U 19 U 35 19 U 31 19 U 0.40 U 0.40 U 0.40 U 
SC-03 slope cap (composite) 20 U 143 20 U 20 U 24 20 U 91 20 U 0.40 U 0.40 U 0.40 U 
SC-04 slope cap (composite) 19 U 19 U 19 U 19 U 19 U 19 U 94 19 U 0.38 U 0.38 U 0.38 U 
Cap Core Samples 
WCBU-4A core - 0-1 feet 19 U 193 19 U 19 U 19 U 23 73 19 U 0.38 U 0.38 U 0.38 U 
WCBU-4B core - 1-2 feet 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 0.39 U 0.39 U 0.39 U 
WCBU-4C core - 2-3 feet 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 0.39 U 0.39 U 0.39 U 
WCBU-5A core - 0-1.3 feet 19 U 19 U 19 U 19 U 19 U 19 U 46 19 U 0.39 U 0.39 U 0.39 U 
WCBU-6A core - 0-1 feet 20 U 71 20 U 20 U 20 U 20 U 92 20 U 0.40 U 0.40 U 0.40 U 
WCBU-6B core - 1-2 feet 20 U 20 U 20 U 20 U 20 U 20 U 63 20 U 0.40 U 0.40 U 0.40 U 
WCBU-10A core - 0-1 feet 20 U 20 U 20 U 20 U 20 U 20 U 69 20 U 0.39 U 0.39 U 0.39 U 
WCBU-Dup1 core - 0-1 feet (dup. 10A) 20 U 20 U 20 U 21 20 U 20 U 75 20 U 0.39 U 0.39 U 0.39 U 
WCBU-10B core - 1-2 feet 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 0.40 U 0.40 U 0.40 U 
WCBU-10C core - 2-3.3 feet 19 U 19 U 19 U 19 U 19 U 19 U 37 19 U 0.39 U 0.39 U 0.39 U 
WCBU-12A core - 0-1.7 feet 20 U 20 U 20 U 20 U 20 U 20 U 49 20 U 0.40 U 0.40 U 0.40 U 

Notes: U = nondetected at the associated value 
UJ = nondetect may be biased low due to low spike recoveries 
J = associated value is considered an estimate due to being outside the verifiable linear calibration range 
nd - Not detected 
SQO - Sediment Quality Objective 
TOC - Total Organic Carbon 
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Head of Thea Foss WaterwayTABLE 2 - Summary of Sediment Quality Data 
Tacoma, Washington 

PARAMETER 
Aroclor 

1016 
Aroclor 

1242 
Aroclor 

1248 
Aroclor 

1254 
Aroclor 

1260 
Aroclor 

1221 
Aroclor 

1232 Total PCBs 
Units (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) 
SQO ---- ---- ---- ---- ---- ---- ---- 300 
Field I.D. Depth Below Mudline 12674-11-2 53469-21-9 12672-29-6 11097-69-1 11096-82-5 11104-28-2 11141-16-5 ----
Waterway Bottom Compilance Samples 
WC-01 cap compl. sed. (10 cm) 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 7.8 U 3.9 U nd 
WC-02 cap compl. sed. (10 cm) 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 7.8 U 3.9 U nd 
WC-03 cap compl. sed. (10 cm) 4.0 U 4.0 U 4.0 U 5.7 4.0 U 7.9 U 4.0 U 5.7 
WC-04 cap compl. sed. (10 cm) 3.9 U 3.9 U 3.9 U 5.4 3.9 U 7.8 U 3.9 U 5.4 
WC-Dup1 WC-04 dup. 4.0 U 4.0 U 4.0 U 5.6 4.0 U 8.0 U 4.0 U 5.6 
WC-05 cap compl. sed. (10 cm) 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 7.8 U 3.9 U nd 
WC-06 cap compl. sed. (10 cm) 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 8.0 U 4.0 U nd 
WC-07 cap compl. sed. (10 cm) 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 7.8 U 3.9 U nd 
WC-08 cap compl. sed. (10 cm) 3.8 U 3.8 U 3.8 U 3.8 U 3.8 U 7.6 U 3.8 U nd 
WC-09 cap compl. sed. (10 cm) 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 7.9 U 3.9 U nd 
WC-10 cap compl. sed. (10 cm) 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 7.9 U 4.0 U nd 
WC-11 cap compl. sed. (10 cm) 3.8 U 3.8 U 3.8 U 3.8 U 3.8 U 7.6 U 3.8 U nd 
WC-12 cap compl. sed. (10 cm) 3.8 U 3.8 U 3.8 U 3.8 U 3.8 U 7.7 U 3.8 U nd 
WC-13 cap compl. sed. (10 cm) 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 7.8 U 3.9 U nd 
WC-14 cap compl. sed. (10 cm) 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 7.7 U 3.9 U nd 
Waterway Slope Compliance Samples 
SC-01 slope cap (composite) 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 7.7 U 3.9 U nd 
SC-02 slope cap (composite) 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 7.9 U 4.0 U nd 
SC-03 slope cap (composite) 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 8.0 U 4.0 U nd 
SC-04 slope cap (composite) 3.8 U 3.8 U 3.8 U 3.8 U 3.8 U 7.7 U 3.8 U nd 
Cap Core Samples 
WCBU-4A core - 0-1 feet 3.8 U 3.8 U 3.8 U 3.8 U 3.8 U 7.6 U 3.8 U nd 
WCBU-4B core - 1-2 feet 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 7.8 U 3.9 U nd 
WCBU-4C core - 2-3 feet 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 7.8 U 3.9 U nd 
WCBU-5A core - 0-1.3 feet 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 7.8 U 3.9 U nd 
WCBU-6A core - 0-1 feet 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 8.0 U 4.0 U nd 
WCBU-6B core - 1-2 feet 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 8.0 U 4.0 U nd 
WCBU-10A core - 0-1 feet 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 7.8 U 3.9 U nd 
WCBU-Dup1 core - 0-1 feet (dup. 10A) 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 7.8 U 3.9 U nd 
WCBU-10B core - 1-2 feet 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 7.9 U 4.0 U nd 
WCBU-10C core - 2-3.3 feet 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 7.7 U 3.9 U nd 
WCBU-12A core - 0-1.7 feet 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 7.9 U 4.0 U nd 

Notes: U = nondetected at the associated value 
UJ = nondetect may be biased low due to low spike recoveries 
J = associated value is considered an estimate due to being outside the verifiable linear calibration range 
nd - Not detected 
SQO - Sediment Quality Objective 
TOC - Total Organic Carbon 
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TABLE 3 - Comparison of Sediment Quality Data w/ SQOs Head of Thea Foss Waterway Remediation 
Tacoma, Washington 

PARAMETER Units Maximum SQO % of SQO 
Sb (mg/kg) 10 U 150 0.0% 
As (mg/kg) 16 57 28.1% 

Cd (mg/kg) 0.4 U 5.1 0.0% 
Cr (mg/kg) 26 --- ---
Cu (mg/kg) 168 390 43.1% 

Pb (mg/kg) 20 450 4.4% 

Hg (mg/kg) 0.11 0.59 18.6% 

Ni (mg/kg) 24 140 17.1% 

Ag (mg/kg) 0.3 6.1 4.9% 

Zn (mg/kg) 63 410 15.4% 
1,3-Dichlorobenzene (ug/kg) 40 U 170 0.0% 
1,4-Dichlorobenzene (ug/kg) 40 U 110 0.0% 
1,2-Dichlorobenzene (ug/kg) 40 U 50 0.0% 
1,2,4-Trichlorobenzene (ug/kg) 40 U 51 0.0% 
Dibenzofuran (ug/kg) 20 U 540 0.0% 
Naphthalene (ug/kg) 92 2100 4.4% 
Acenaph-thylene (ug/kg) 40 U 1300 0.0% 
Acenaphthene (ug/kg) 61 500 12.2% 

Fluorene (ug/kg) 30 540 5.6% 

Phenanthrene (ug/kg) 140 1500 9.3% 

Anthracene (ug/kg) 45 960 4.7% 
2-Methylnaphthalene (ug/kg) 24 670 3.6% 
Total LPAHs (ug/kg) 392 5200 7.5% 

Fluoranthene (ug/kg) 250 2500 10.0% 

Pyrene (ug/kg) 140 3300 4.2% 
Benzo(a)anthracene (ug/kg) 75 1600 4.7% 

Chrysene (ug/kg) 130 2800 4.6% 
Benzo(b)fluoranthene (ug/kg) 120 ---- ---
Benzo(k)fluoranthene (ug/kg) 85 ---- ---
Benzofluoranthenes (ug/kg) 205 3600 5.7% 
Benzo(a)-pyrene (ug/kg) 79 1600 4.9% 
Indeno(1,2,3-cd)pyrene (ug/kg) 53 690 7.7% 
Dibenz(a,h)anthracene (ug/kg) 40 U 230 0.0% 
Benzo(g,h,i)perylene (ug/kg) 50 720 6.9% 
Total HPAHs (ug/kg) 982 17000 5.8% 
Dimethylphthalate (ug/kg) 40 U 160 0.0% 
Diethylphthalate (ug/kg) 21 200 10.5% 
Di-n-butylphthalate (ug/kg) 35 1400 2.5% 
Butylbenzylphthalate (ug/kg) 23 900 2.6% 
bis(2-Ethylhexyl)phthalate (ug/kg) 550 1300 42.3% 
Di-n-octylphthalate (ug/kg) 41 6200 0.7% 

4,4'-DDE (ug/kg) 0.4 U 9 0.0% 
4,4'-DDD (ug/kg) 0.89 16 5.6% 

4,4'-DDT (ug/kg) 1.1 U 34 0.0% 
Aroclor 1016 (ug/kg) 4 U ---- ----
Aroclor 1242 (ug/kg) 4 U ---- ----
Aroclor 1248 (ug/kg) 4 U ---- ----
Aroclor 1254 (ug/kg) 5.7 ---- ----
Aroclor 1260 (ug/kg) 4 U ---- ----
Aroclor 1221 (ug/kg) 8 U ---- ----
Aroclor 1232 (ug/kg) 4 U ---- ----
Total PCBs (ug/kg) 5.7 300 1.9% 

Notes: SQO - Sediment Quality Objective 
U - Not detected at indicated concentration 
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ATTACHMENT A 

ARI Laboratory Data Sheets 






SAMPLE RESULTS-CONVENTIONALS ANALVICAL @ 
GN18-Dalton, Olmsted & E'uglevand RESOURCES 

INCORPORATED 

Matrix: Sediment Project: Head of Thea Foss 

Data Release Authorized: Event: PAP-001-04 

Reported: 04/19/04 Date Sampled: 04/07/04 


Date Received: 04/08/04 


Client ID: WCBU-4A 

ARI ID: 04-5524 GN18A 


Analyte Date Method Units RL Sample 


Total Solids 04/13/04 EPA 160.3 Percent 0.01 84.10 


Total Organic Carbon 04/16/04 Plumb,1981 Percent 0.0200 0.886 


RL Analytical reporting limit 

U Undetected at reported detection limit 


Soil Sample Report-GN18 




ATTACHMENT A 

LABORATORY DATA SHEETS




SAMPLE RESULTS-CONVENTIONALS 

GN18-Dalton, Olmsted & Fuglevand 


Matrix: Sediment Project: Head of Thea Foss 
Data Release Authorized: & Event: PAP-001-04 
Reported: 04/19/04 Date Sampled: 04/07/04 

Date Received: 04/08/04 


Client ID: WCBU-4B 

ARI ID: 04-5525 GNl8B 


Analyte Date Method Units RL Sample 


Total Solids 04/13/04 EPA 160.3 Percent 0.01 91.70 


Total Organic Carbon 04/16/04 Plumb,1981 Percent 0.0200 0.140 


RL Analytical reporting limit 

U Undetected at reported detection limit 


Soil Sample Report-GN18 




SAMPLE RESULTS-CONVENTIONALS ANALYTICAL @
GN18-Dalton, Olmsted & Fuglevand RESOURCES 

INCORPORATED 

Matrix: S e d i m e n t  
D a t a  R e l e a s e  A u t h o r i z e d :  4 P r o j e c t :  

E v e n t :  
H e a d  of T h e a  F o s s  
PAP-001-04 

R e p o r t e d :  0 4 / 1 9 / 0 4  D a t e  S a m p l e d :  0 4 / 0 7 / 0 4  
D a t e  R e c e i v e d :  0 4 / 0 8 / 0 4  

Client I D :  WCBU-4C 
ARI I D :  04-5526 GNl8C 

Analyte Date Method Units RL Sample 

T o t a l  S o l i d s  0 4 / 1 3 / 0 4  EPA 1 6 0 . 3  P e r c e n t  0 . 0 1  9 0 . 8 0  

T o t a l  O r g a n i c  C a r b o n  0 4 / 1 6 / 0 4  P l u m b , 1 9 8 1  P e r c e n t  0 . 0 2 0 0  0 . 0 3 6 4  

RL A n a l y t i c a l  r e p o r t i n g  l i m i t  
U U n d e t e c t e d  a t  repor ted  d e t e c t i o n  l i m i t  

S o i l  S a m p l e  R e p o r t - G N 1 8  



SAMPLE RESULTS-CONVENTIONALS ANALYTICAL @
GN18-Dalton, Olmsted & Fuglevand RESOURCES 

INCORPORATED 

Matrix: Sediment Project: Head of Thea Foss 

Data Release Authorized: Event: PAP-001-04 

Reported: 04/19/04 Date Sampled: 04/07/04 


Date Received: 04/08/04 


Client ID: WCBU-5A 

ARI ID: 04-5527 GN18D 


Analyte Date Method Units RL Sample 


Total Solids 04/13/04 EPA 160.3 Percent 0.01 89.00 


Total Organic Carbon 04/16/04 Plumb,1981 Percent 0.0200 0.251 


RL Analytical reporting limit 

U Undetected at reported detection limit 


Soil Sample Report-GN18 




SAMPLE RESULTS-CONVENTIONALS ANALYTICAL @
GN18-Dalton, Olmsted & Fuglevand RESOURCES 

INCORPORATED 

Matrix: Sediment Project: Head of Thea Foss 
Data Release Authorized: & Event: PAP-001-04 
Reported: 04/19/04 Date Sampled: 04/07/04 

Date Received: 04/08/04 


Client ID: WCBU-12A 

ARI ID: 04-5528 GN18E 


Analyte Date Method Units RL Sample 


Total Solids 04/13/04 EPA 160.3 Percent 0.01 90.90 


Total Organic Carbon 04/16/04 Plumb, 1981 Percent 0.0200 < 0.0200 U 

RL Analytical reporting limit 

U Undetected at reported detection limit 


Soil Sample Report-GN18 




SAMPLE RESULTS-CONVENTIONALS ANALYTICAL @ 
GN18-Dalton, Olmsted & Fuglevand RESOURCES 

INCORPORATED 

Matrix: Sediment Project: Head of Thea Foss 
Data Release Authorized: Event: PAP-001-04 
Reported: 04/19/04 P b  Date Sampled: 04/07/04 

Date Received: 04/08/04 


Client ID: WCBU-6A 

ARI ID: 04-5529 GN18F 


Analyte Date Method Units RL Sample 


Total Solids 04/13/04 EPA 160.3 Percent 0.01 82.80 


Total Organic Carbon 04/16/04 Plumb, 1981 Percent 0.0200 1.59 


RL Analytical reporting limit 

U Undetected at reported detection limit 


Soil Sample Report-GN18 




SAMPLE RESULTS-CONVENTIONALS 
GNl8-Dalton, Olmsted & Fuglevand RESOURCES 

INCORPORATED 

Matrix: Sediment Project: Head of Thea Foss 
Data Release Authorized: @ Event: PAP-001-04 
Reported: 04/19/04 Date Sampled: 04/07/04 

Date Received: 04/08/04 


Client ID: WCBU-6B 

ARI ID: 04-5530 GN18G 


Analyte Date Method Units RL Sample 


Total Solids 04/13/04 EPA 160.3 Percent 0.01 86.40 


Total Organic Carbon 04/16/04 Plumb, 1981 Percent 0.0200 0.397 


RL Analytical reporting limit 

U Undetected at reported detection limit 


Soil Sample Report-GN18 




SAMPLE RESULTS-CONVENTIONALS ANALYTICAL @
GN18-Dalton, Olmsted & Fuglevand RESOURCES 

INCORPORATED 

Matrix: Sediment Project: Head of Thea Foss 

Data Release Authorized: Event: PAP-001-04 

Reported: 04/19/04 okp Date Sampled: 04/07/04 


Date Received: 04/08/04 


Client ID: WCBU-1OA 

ARI ID: 04-5531 GN18H 


Analyte Date Method Units RL Sample 


Total Solids 04/13/04 EPA 160.3 Percent 0.01 88.70 


Total Organic Carbon 04/16/04 Plumb, 1981 Percent 0.0200 0.402 


RL Analytical reporting limit 

U Undetected at reported detection limit 


Soil Sample Report-GN18 




SAMPLE RESULTS-CONVENTIONALS ANALYTICAL @ 
GN18-Dalton, Olmsted & Fuglevand RESOURCES 

INCORPORATED 

Matrix: Sediment Project: Head of Thea Foss 

Data Release Authorized: 
Reported: 04/19/04 e Event: PAP-001-04 

Date Sampled: 04/07/04 
Date Received: 04/08/04 

Client ID: WCBU-1OB 
ARI ID: 04-5532 GN18I 

Analy te Date Method Units RL Sample 

Total Solids 04/13/04 EPA 160.3 Percent 0.01 94.70 

Total Organic Carbon 04/16/04 Plumb,1981 Percent 0.0200 0.145 

RL 
U 

Analytical reporting limit 
Undetected at reported detection limit 

Soil Sample Report-GN18 




SAMPLE RESULTS-CONVENTIONALS ANAL.,, @
GN18-Dalton, Olmsted & Fuglevand RESOURCES 

INCORPORATED 

Matrix: Sediment Project: Head of Thea Foss 

Data Release Authorized: Event: PAP-001-04 

Reported: 04/19/04 d Date Sampled: 04/07/04 


Date Received: 04/08/04 

Client ID: WCBU-1OC 
ARI ID: 04-5533 GN18J 

Analyte Date Method Units RL Sample 

Total Solids 

Total Organic Carbon 

04/13/04 

04/16/04 

EPA 160.3 

Plumb,1981 

Percent 

Percent 

0.01 

0.0200 

93.10 

0.299 

RL 
U 

Analytical reporting limit 
Undetected at reported detection limit 

Soil Sample Report-GN18 




SAMPLE RESULTS-CONVENTIONALS ANALYTICAL @
GNl8-Dalton, Olmsted & Fuglevand RESOURCES 

INCORPORATED 

Matrix: Sediment Project: Head of Thea Foss 

Data Release Authorized: Event: PAP-001-04 

Reported: 04/19/04 Date Sampled: 04/07/04 


Date Received: 04/08/04 


Client ID: WCBU-Dup #1 

ARI ID: 04-5534 GN18K 


Analyte Date Method Units RL Sample 


Total Solids 04/13/04 EPA 160.3 Percent 0.01 88.30 


Total Organic Carbon 04/16/04 Plumb,1981 Percent 0.0200 0.323 


RL Analytical reporting limit 

U Undetected at reported detection limit 


Soil Sample Report-GN18 




METHOD BLANK RESULTS-CONVENTIONALS 	 A r w ~ r n m ~@
GN18-Dalton, Olmsted & Fuglevand 	 RESOURCES 

INCORPORATED 

Matrix: Sediment 
Data Release Authorized: 
Reported: 04/19/04 Il.bp 

Project: Head of Thea Foss 
Event: PAP-001-04 

Date Sampled: NA 
Date Received: NA 

Analyte Date Units Blank 

Total Solids 

Total Organic Carbon 

04/13/04 

04/16/04 

Percent 

Percent 

< 0.01 

< 0.020 U 

Soil Method Blank Report-GN18 




LAB CONTROL RESULTS-CONVENTIONALS ANALVEAL @ 
GN18-Dalton, Olmsted & Fuglevand RESOURCES 

INCORPORATED 

Matrix: Sediment Project: Head of Thea Foss 
Data Release Authorized: Event: PAP-001-04 
Reported: 04/19/04 (4 Date Sampled: NA 

Date Received: NA 


Spike 

Analyte Date Units LCS Added Recovery 


Total Organic Carbon 04/16/04 Percent 0.537 0.500 107.4% 


Soil Lab Control Report-GN18 




STANDARD REFERENCE RESULTS-CONVENTIONALS 
GN18-Dalton, Olmsted & Fuglevand RESOURCES 

INCORPORATED 

Matrix: Sediment Project: Head of Thea Foss 

Data Release Authorized: Event: PAP-001-04 
Reported: 04/19/04 @ Date Sampled: NA 

Date Received: NA 


True 

~nalyte/SRM ID Date Units SRM Value Recovery 


Total Organic Carbon 04/16/04 Percent 3.63 3.35 108.4% 

ICVR-NIST #8704 


Soil Standard Reference Report-GN18 




REPLICATE RESULTS-CONVENTIONALS ANALYTICAL @
GN18-Dalton, Olmsted C Fuglevand RESOURCES 

INCORPORATED 

Matrix: Sediment 
Data Release Authorized: 
Reported: 04/19/04 akp 

Project: Head of Thea Foss 
Event: PAP-001-04 

Date Sampled: 04/07/04 
Date Received: 04/08/04 

Analyte 
ARI ID 
Date Units Sample Replicate RPD 

Total Solids GN18A 
04/13/04 
Sediment 

Percent 84.10 84.30 0.2% 

GN18A 
04/13/04 
Sediment 

Percent 84.10 84.80 0.8% 

Total Organic Carbon GN18A 
04/16/04 
Sediment 

Percent 0.886 0.819 7.9% 

GN18A 
04/16/04 
Sediment 

Percent 0.886 0.660 

Soil Replicate Report-GN18 




MS/MSD RESULTS-CONVENTIONALS ANALWICAL @
GN18-Dalton, Olmsted & E'uglevand RESOURCES 

INCORPORATED 

Matrix: Sediment Project: Head of Thea Foss 
Data Release Authorized: Event: PAP-001-04 
Reported: 04/19/04 Q-9 Date Sampled: 04/07/04 

Date Received: 04/08/04 


ARI ID Spike 

Analyte Date Units Sample Spike Added Recovery 


Total Organic Carbon GN18A Percent 0.886 2.57 1.60 105.2% 

04/16/04 


Soil MS/MSD Report-GN18 




ANALYTICAL @ 
RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS Sample ID: WCBU-4A 

Page 1 of 1 SAMPLE 


Lab Sample ID: GN18A QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5524 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authorized J- Date Sampled: 04/07/04 
Reported: 04/20/04 Date Received: 04/08/04 8: 

Percent Total Solids: 82.8% 


Prep Prep Analysis Analysis 
Meth Date Method Date CAS Number Analyte RL mg/kg-dr~ Q 

3050B Antimony 
3050B Arsenic 
3050B Cadmium 
3050B Chromium 

3050B Copper 
3050B Lead 

CLP Mercury 
3050B Nickel 

3050B Silver 
3050B Zinc 

U-Analyte undetected at given RL 

RL-Reporting Limit 


FORM-I 




ANALYTICAL @ 
RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS Sample ID: WCBU-4A 

Page 1 of 1 DUPLICATE 


Lab Sample ID: GN18A QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5524 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Date Sampled: 04/07/04 
Reported: 04/20/04 Date Received: 04/08/04 

MATRIX DUPLICATE QUALITY CONTROL REPORT 


Analysis Control 

Analyte Method Sample Duplicate RPD Limit Q 


Antimony 

Arsenic 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Silver 

Zinc 


Reported in mg/kg-dry 


*-Control Limit Not Met 
L-RPD Invalid, Limit = Detection Limit 

FORM-VI 




ANALYTICAL @ 
RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS S a m p l e  I D :  WCBU-4A 
Page 1 of 1 MATRIX S P I K E  

Lab Sample ID: GN18A QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5524 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Date Sampled: 04/07/04 
Reported: 04/20/04 Date Received: 04/08/04 

MATRIX S P I K E  QUALITY CONTROL REPORT 

A n a l y s i s  S p i k e  % 
A n a l y t e  M e t h o d  S a m p l e  S p i k e  A d d e d  R e c o v e r y  Q 

Antimony 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Silver 
Zinc 

Reported in mg/kg-dry 


N-Control Limit Not Met 

H-% Recovery Not Applicable, Sample Concentration Too High 

NA-Not Applicable, Analyte Not Spiked 


Percent Recovery Limits: 75-125% 


FORM-V 



ANALYTICAL @ 
RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS Sample ID: WCBU-4B 

Page 1 of 1 SAMPLE 


Lab Sample ID: GN18B QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5525 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Date Sampled: 04/07/04 
Reported: 04/20/04 Date Received: 04/08/04 

Percent Total Solids: 91.2% 


Prep Prep Analysis Analysis 
Me th Date Method Date CAS Number Analyte RL mg/kg-dq Q 

3050B Antimony 
3050B Arsenic 
3050B Cadmium 
3050B Chromium 
3050B Copper 
3050B Lead 
CLP Mercury 
3050B Nickel 
3050B Silver 
3050B Zinc 

U-Analyte undetected at given RL 

RL-Reporting Limit 


FORM- I 




RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS Sample ID: WCBU-4C 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN18C QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5526 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authorized: Date Sampled: 04/07/04 
Reported: 04/20/04 Date Received: 04/08/04 

Percent Total Solids: 90.8% 

Prep Prep Analysis Analysis 
Meth Date Method Date CAS Number Analyte RL mg/kg-dry Q 

3050B Antimony 
3050B Arsenic 
3050B Cadmium 
3050B Chromium 

3050B Copper 

3050B Lead 
CLP Mercury 

3050B Nickel 

3050B Silver 
3050B Zinc 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM- I 




ANALYTICAL @ 
RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS Sample ID: WCBU-5A 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN18D QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5527 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authorize Date Sampled: 04/07/04 
Reported: 04/20/04 Date Received: 04/08/04 

Percent Total Solids: 88.6% 

Prep Prep Analysis Analysis 
Me th Date Method Date CAS Number Analyte RL mg/kg-dLY Q 

3050B Antimony 
3050B Arsenic 
3050B Cadmium 
3050B Chromium 
3050B Copper 
3050B Lead 
CLP Mercury 
3050B Nickel 
3050B Silver 
3050B Zinc 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM-I 




RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS Sample ID: WCBU-12A 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN18E QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5528 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authorized Date Sampled: 04/07/04 
Reported: 04/20/04 Date Received: 04/08/04 

Percent Total Solids: 88.9% 

Prep Prep Analysis Analysis 
Meth Date Method Date CAS Number Analyte RL mg/kg-dr~ Q 

3050B Antimony 
3050B Arsenic 
3050B Cadmium 
3050B Chromium 
3050B Copper 
3050B Lead 
CLP Mercury 
3050B Nickel 
3050B Silver 
3050B Zinc 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM-I 




A~+~wTEAL@ 
RESOURCES 

INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS Sample ID: WCBU-6A 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN18F QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5529 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Date Sampled: 04/07/04 
Reported: 04/20/04 Date Received: 04/08/04 

Percent Total Solids: 84.3% 

Prep Prep Analysis Analysis 
Meth Date Method Date CAS Number Analyte RL mg/kg-dry Q 

Antimony 
Arsenic 
Cadmium 
Chromium 

Copper 

3050B Lead 

CLP Mercury 
3050B Nickel 

3050B Silver 
3050B Zinc 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM-I 




RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS Sample ID: WCBU-6B 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN18G QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5530 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authorize Date Sampled: 04/07/04 
Reported: 04/20/04 Date Received: 04/08/04 

Percent Total Solids: 86.3% 

Prep Prep Analysis Analysis 
Meth Date Method Date CAS Number Analyte RL mg/kg-dr~ Q 

3050B Antimony 
3050B Arsenic 
3050B Cadmium 
3050B Chromium 

3050B Copper 

3050B Lead 

CLP Mercury 
3050B Nickel 

3050B Silver 
3050B Zinc 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM-I 




A N A L I C A L  @ 
RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS S a m p l e  I D :  WCBU-1OA 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN18H QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5531 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Date Sampled: 04/07/04 
Reported: 04/20/04 Date Received: 04/08/04 

Percent Total Solids: 88.6% 

P r e p  P r e p  Analysis Analysis 
M et h  D a t e  M e t h o d  D a t e  CAS N u m b e r  A n a l y t e  RL m g / k g - d r y  Q 

3050B Antimony 
3050B Arsenic 
3050B Cadmium 
3050B C h r o m i u m  

3050B C o p p e r  

3050B L e a d  

CLP Mercury 
3050B N i c k e l  

3050B Silver 
3050B Z i n c  

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM- I 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Page 1 of 1 


Lab Sample ID: GN18I 

LIMS ID: 04-5532 

Matrix: Sediment 

Data Release 

Reported: 04/20/04 


Percent Total Solids: 93.0% 


Prep Prep Analysis Analysis 

Me th Date Method Date 


3050B 

3050B 

3050B 

3050B 

3050B 

3050B 

CLP 

3050B 

3050B 

3050B 


U-Analyte undetected at given RL 

RL-Reporting Limit 


ANALYTICAL @ 
RESOURCES 
INCORPORATED 

Sample ID: WCBU-1OB 

SAMPLE 


QC Report No: GN18-Dalton, Olmsted & Fuglevand 
Project: Head of Thea Foss 

PAP-001-04 
Date Sampled: 04/07/04 

Date Received: 04/08/04 

CAS Number Analyte F U  mg/kg-dry Q 


Antimony 

Arsenic 

Cadmium 

Chromium 


Copper 


Lead 

Mercury ( 

Nickel 


Silver 

Zinc 


FORM-I 




ANALYTICAL @ 
RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS Sample ID: WCBU-1OC 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN18J QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5533 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Date Sampled: 04/07/04 
Reported: 04/20/04 Date Received: 04/08/04 

Percent Total Solids: 91.7% 

Prep Prep Analysis Analysis 
Me th Date Method Date CAS Number Analyte RL mg/kg-dr~ Q 

3050B Antimony 
3050B Arsenic 
3050B Cadmium 
3050B Chromium 
3050B Copper 
3050B Lead 
CLP Mercury 
3050B Nickel 
3050B Silver 
3050B Zinc 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM- I 




ANALYTICAL @ 
RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS Sample ID: WCBU-Dup #1 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN18K QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5534 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Date Sampled: 04/07/04 
Reported: 04/20/04 Date Received: 04/08/04 

Percent Total Solids: 87.0% 

Prep Prep Analysis Analysis 
Meth Date Method Date CAS Number Analyte RL mg/kg-dr~ Q 

3050B Antimony 
3050B Arsenic 
3050B Cadmium 
3050B Chromium 
3050B Copper 
3050B Lead 
CLP Mercury 
3050B Nickel 

3050B Silver 
3050B Zinc 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM- I 



INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Page 1 of 1 


Lab Sample ID: GN18MB 

LIMS ID: 04-5525 

Matrix: Sediment 

Data Release 

Reported: 04/20/04 


Percent Total Solids: NA 


Prep Prep Analysis Analysis 

Me th Date Method Date 


3050B 

3050B 

3050B 

3050B 

3050B 

3050B 

CLP 

3050B 

3050B 

3050B 


U-Analyte undetected at given RL 

RL-Reporting Limit 


Sample ID: METHOD BLANK 


QC Report No: GN18-Dalton, Olmsted & Fuglevand 
Project: Head of Thea Foss 

PAP-001-04 
Date Sampled: NA 
Date Received: NA 

CAS Number Analyte RL mg/kg-dr~ Q 


Antimony 

Arsenic 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Silver 

Zinc 


FORM- I 




RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS S a m p l e  I D :  LAB CONTROL 
Page 1 of 1 


Lab Sample ID: GN18LCS QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5525 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Date Sampled: NA 

, Reported: 04/20/04 Date Received: NA 

BLANK S P I K E  QUALITY CONTROL REPORT 

A n a l y s i s  Spike Sp ike  % 
A n a l y t e  M e t h o d  Found A d d e d  R e c o v e r y  Q 

Antimony 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Silver 
Zinc 

Reported in mg/kg-dry 


N-Control limit not met 

Control Limits: 80-120% 


FORM-VI I 



Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

Client: Dalton, Olmsted & Fugelvand Project No.: GN18 
\ 

Client Project: Head of Thea Foss 

Case Narrative 

I.The samples were submitted for grain size analysis according to PSEP 
methodology. 

2. The samples were run in a single batch, and one sample was chosen for triplicate 
analysis. The triplicate data is reported on the QA summary. 

3. Some of the samples were mostly sand and contained fewer than the required 5 
grams in the pipette portion of the analysis. When this occurs, we generally run the 
samples anyway, and flag the data. The principle problem with this is that because 
there is so little material, random weighing errors occur. This can either make the 
amount retained in a given phi size appear to be more than the amount in the next 
larger phi size, or give a negative value for the mass in a given phi size. In this. 
condition, we generally adjust the value in the offending phi size to a value that is 
reasonable and/or eliminates the negative values. This was done on samples 
WCBU-1OB and WCBU-Dup #I(B and C of the triplicate). 

4. All of the samples listed in #3 above had less than the required 5 grams in the 
pipette portion. Our balance has a capacity of 200 g (by 0.0001), and a sample size 
that would give 5 grams of fines could not be split and stay within the capacity of the 
balance. 

5. The data is provided in summary tables and plots. 
6. There were no other noted anomalies in the samples or methods on this project. 

Approved by: 
Title: 

Date: ~kAj/ 

461 1 South 134th Place, Suite 100 Tukwila WA 98168 206-695-6200 206-695-6201 fax 



ANALYTICAL @ 
RESOURCES 
INCORPORATED 

Dalton, Olmsted & Fugelvand 
Head of Thea Foss 

PSEP Total Solids Analysis 
Percent of Wet Weight 

Total Solids 
Sample No. 

("/.I 
WCBU-Dup # I  87.6 

WCBU-DUP # I  88.4 

WCBU-Dup # I  88.1 


WCBU4A 85.8 

WCBU4B 92.6 

WCBU-4C 92.2 

WCBU-5A 88.6 


WCBU-12A 90.0 

WCBU-6A 83.8 

WCBU-6B 85.1 


WCBU-1 OA 88.7 

WCBU-I OB 94.8 

WCBU-1 OC 92.2 


Triplicate Average 1 88.1 
Standard Deviation I 0.41 I 



QA SUMMARY 	 ANALYTICAL @ 
RESOURCES 
INCORPORATED 

PROJECT: Dalton, Olmsted & Fugelvand Project No.: Head of Thea Foss 

ARI Triplicate Sample ID: GN18K Batch No.: GN18 -01 

Client Triplicate Sample ID: WCBU-Dup #I Page: 1 of 1 

Relative Standard Deviation, By Phi Size 

The Triplicate Applies To The Following Samples 

'ARl Internal QA limits = 95-105% 

Notes to the Testing: 

1. See narrative for discussion of testing. I 



ANALYTICAL @ 
RESOURCES 
INCORPORATED 

Dalton, Olmsted & Fugelvand 

Head of Thea Foss 


Apparent Grain Size Distribution Summary 

Percent Finer Than Indicated Size 


Notes to the Testing: 

1. Apparent grain size distributions according to PSEP protocols. 

GN18 



RESOURCESANALmcAL @
INCORPORATED 

Dalton, Olmsted & Fugelvand 

Head of Thea Foss 


Apparent Grain Size Distribution Summary 

Percent Retained in Each Size Fraction 


Sample No. Gravel 
Very 

Coarse 
Sand 

Coarse 
Sand 

Medium 
Sand 

Fine Sand 
Very Fine 

Sand 
Coarse 

Silt 
Medium 

Silt 
Fine Silt 

Very Fine 
Silt 

Clay 

Phi Size > -1 -1toO O t o l  I t 0 2  2 t o 3  3 t o 4  4 t o 5  5 t o 6  6 t o 7  7 t o 8  8 t o 9  9 to10 < I 0  

Sieve Size 
(microns) 

>#lo 
(2000) 

loto 18 
(2000-1000) 

18-35 
(1000-500) 

35-60 
(500-250) 

60-120 
(250-125) 

120-230 
(125-62) 62.5-31.0 31.0-15.6 15.6-7.8 7.8-3.9 3.9-2.0 2.0-1.0 <I.O 

Notes to the Testing: 

1. Apparent grain size distributions according to PSEP protocols. 

GN18 



RESOURCES 
INCORPORATED 

PSEP Grain Size Distribution 
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ANALYTICAL @ 
RESOURCES -

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Semivolatiles by GC/MS Sample ID: WCBU-4A 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN18A QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5524 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Date Sampled: 04/07/04 
Reported: 04/30/04 Date Received: 04/08/04 

Date Extracted: 04/21/04 Sample Amount: 25.8 g-dry-wt 

Date Analyzed: 04/27/04 00:52 Final Extract Volume: 0.5 mL 

~nstrument/~nalyst:~ ~ 4 / ~ a n  Dilution Factor: 1.00 

GPC Cleanup: NO Percent Moisture: 14.2% 


pH: 7.4 


CAS Number Analyte Result 


541-73-1 

106-46-7 1,4-Dichlorobenzene 

95-50-1 1,2-Dichlorobenzene 

120-82-1 1,2,4-Trichlorobenzene 

91-20-3 Naphthalene 

91-57-6 2-Methylnaphthalene 

131-11-3 Dimethylphthalate 

208-96-8 Acenaphthylene 

83-32-9 Acenaphthene 

84-66-2 Diethylphthalate 

86-73-7 Fluorene 

85-01-8 Phenanthrene 

120-12-7 Anthracene 

84-74-2 Di-n-Butylphthalate 

206-44-0 Fluoranthene 

129-00-0 Pyrene 

85-68-7 Butylbenzylphthalate 

56-55-3 Benzo (a) anthracene 

117-81-7 bis(2-Ethylhexy1)phthalate 

218-01-9 Chrysene 

117-84-0 Di-n-Octyl phthalate 

205-99-2 Benzo (b) fluoranthene 

207-08-9 Benzo (k)fluoranthene 

50-32-8 Benzo (a) pyrene 

193-39-5 Indeno (l,2,3-cdlpyrene 

53-70-3 Dibenz (a, h) anthracene 

191-24-2 Benzo (g ,h, i) perylene 


Reported in pg/kg (ppb) 

Semivolatile Surrogate Recovery 


d5-Nitrobenzene 79.1% 2-Fluorobiphenyl 81.4% 

dl4-p-Terphenyl 87.4% d4-1,2-Dichlorobenzene 68.2% 

d5 -Phenol 82.2% 2-Fluorophenol 78.0% 

2,4,6-Tribromophenol 98.6% d4-2-Chlorophenol 79.4% 


FORM I 




ANALICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Semivolatiles by GC/MS Sample ID: WCBU-4B 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN18B QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5525 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Date Sampled: 04/07/04 
Reported: 04/30/04 Date Received: 04/08/04 

Date Extracted: 04/21/04 Sample Amount: 25.8 g-dry- 
Date Analyzed: 04/27/04 01:29 Final Extract Volume: 0.5 mL 
Instrument/Analyst: NT4/Van Dilution Factor: 1.00 
GPC Cleanup: NO 


CAS Number 


541-73-1 

106-46-7 

95-50-1 

120-82-1 

91-20-3 

91-57-6 

131-11-3 

208-96-8 

83-32-9 

84-66-2 

86-73-7 

85-01-8 

120-12-7 

84-74-2 

206-44-0 

129-00-0 

85-68-7 

56-55-3 

117-81-7 

218-01-9 

117-84-0 

205-99-2 

207-08-9 

50-32-8 

193-39-5 

53-70-3 

191-24-2 


Percent Moisture: 7.9% 

pH: 7.5 


Analyte Result 


1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
2-Methylnaphthalene 
Dimethylphthalate 
Acenaphthylene 
Acenaphthene 
Diethylphthalate 
Fluorene 
Phenanthrene 
Anthracene 
Di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
Benzo (a) anthracene 
bis(2-Ethylhexy1)phthalate 
Chrysene 
Di-n-Octyl phthalate 
Benzo (b) f luoranthene 
Benzo ( k )f luoranthene 
Benzo (a) pyrene 
~ndeno(l,2,3-cdlpyrene 
Dibenz (a, h) anthracene 
Benzo (g, h, i) perylene 

Reported in pg/kg (ppb) 


Semivolatile Surrogate Recovery 


FORM I 




--- 

ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Semivolatiles by GC/MS Sample ID: WCBU-4C 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN18C QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5526 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authorized Date Sampled: 04/07/04 
Reported: 04/30/04 Date Received: 04/08/04 

Date Extracted: 04/21/04 Sample Amount: 25.8 g-dry-wt 

Date Analyzed: 04/29/04 20:12 Final Extract Volume: 0.5 mL 

Instrument/Analyst: NT4/Van Dilution Factor: 1.00 

GPC Cleanup: NO Percent Moisture: 8.1% 


pH: 7.5 


CAS Number Analyte RL Result 


1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

2-Methylnaphthalene 

Dimethylphthalate 

Acenaphthylene 

Acenaphthene 

Diethylphthalate 

Fluorene 

Phenanthrene 

Anthracene 

Di-n-Butylphthalate 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

Benzo (a) anthracene 

bis(2-Ethylhexy1)phthalate 

Chrysene 

Di-n-Octyl phthalate 

Benzo (b) fluoranthene 

Benzo(k)fluoranthene 

Benzo (a) pyrene 

Indeno (l,2,3 -cd) pyrene 

Dibenz (a, h) anthracene 

Benzo (g, h, i) perylene 


Reported in pg/kg (ppb) 


Semivolatile Surrogate Recovery 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Semivolatiles by GC/MS Sample ID: WCBU-5A 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN18D QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5527 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release ~uthorized :& Date Sampled: 04/07/04 
Reported: 04/30/04 Date Received: 04/08/04 

Date Extracted: 04/21/04 Sample Amount: 25.8 g-dry-wt 

Date Analyzed: 04/28/04 19:52 Final Extract Volume: 0.5 mL 

Instrument/Analyst: ~ ~ 4 / ~ a n  Dilution Factor: 1.00 

GPC Cleanup: NO Percent Moisture: 11.2% 


pH: 7.5 


CAS Number Analyte RL Result 

1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
2-Methylnaphthalene 
Dimethylphthalate 
Acenaphthylene 
Acenaphthene 
Diethylphthalate 
Fluorene 
Phenanthrene 
Anthracene 
Di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
Benzo (a) anthracene 
bis(2-Ethylhexy1)phthalate 
Chrysene 
Di-n-Octyl phthalate 
Benzo (b) fluoranthene 
Benzo ( k )fluoranthene 
Benzo(a)pyrene 
Indeno (l,2,3 -cd) pyrene 
Dibenz (a, h) anthracene 
Benzo (g, h, i) perylene 

Reported in pg/kg (ppb) 

Semivolatile Surrogate Recovery 

d5-Nitrobenzene 56.8% 2-Fluorobiphenyl 66.6% 
dl4-p-Terphenyl 71.4% d4-1,2-Dichlorobenzene 58.8% 
d5 -Phenol 49.2% 2-Fluorophenol 59.9% 
2,4,6-Tribromophenol 62.0% d4-2-Chlorophenol 59.3% 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Semivolatiles by GC/MS Sample ID: WCBU-12A 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN18E QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5528 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authorized/ Date Sampled: 04/07/04 
Reported: 04/30/04 Date Received: 04/08/04 

Date Extracted: 04/21/04 Sample Amount: 25.3 g-dry-wt 

Date Analyzed: 04/28/04 20:29 Final Extract Volume: 0.5 mL 

Instrument/~nalyst: N ~ 4 / ~ a n  Dilution Factor: 1.00 

GPC Cleanup: NO Percent Moisture: 9.8% 


pH: 7.6 


CAS Number Analyte Result 


541-73-1 c 20 u 

106-46-7 1,4-Dichlorobenzene < 20 u 

95-50-1 1,2-Dichlorobenzene < 20 u 

120-82-1 1,2,4-Trichlorobenzene < 20 u 

91-20-3 Naphthalene c 20 u 

91-57-6 2-Methylnaphthalene < 20 u 

131-11-3 Dimethylphthalate < 20 u 

208-96-8 Acenaphthylene c 20 u 

83-32-9 Acenaphthene c 20 u 

84-66-2 Diethylphthalate < 20 u 

86-73-7 Fluorene < 20 U 

85-01-8 Phenanthrene < 20 u 

120-12-7 Anthracene < 20 u 

84-74-2 Di-n-Butylphthalate < 20 u 

206-44-0 Fluoranthene < 20 u 

129-00-0 Pyrene c 20 u 

85-68-7 Butylbenzylphthalate c 20 u 

56-55-3 Benzo (a) anthracene < 20 u 

117-81-7 bis(2-Ethylhexy1)phthalate 49 

218-01-9 Chrysene < 20 U 

117-84-0 Di-n-Octyl phthalate < 20 u 

205-99-2 Benzo (b) fluoranthene c 20 u 

207-08-9 Benzo(k)fluoranthene < 20 u 

50-32-8 Benzo (a) pyrene c 20 u 

193-39-5 Indeno (l,2,3 -cd) pyrene c 20 u 

53-70-3 Dibenz (a, h) anthracene c 20 u 

191-24-2 Benzo (g, h, i) perylene c 20-u 


Reported in ,ug/kg (ppb) 


Semivolatile Surrogate Recovery 


d5-Nitrobenzene 59.8% 2-Fluorobiphenyl 72.6% 

dl4-p-Terphenyl 78.8% d4-1,2-Dichlorobenzene 62.2% 

d5 -Phenol 48.2% 2-Fluorophenol 60.3% 

2,4,6-Tribromophenol 67.7% d4-2-Chlorophenol 60.8% 


FORM I 




ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Semivolatiles by GC/MS Sample ID: WCBU-6A 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN18F QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5529 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release ~ u t h o r i z e d H  Date Sampled: 04/07/04 
Reported: 04/30/04 Date Received: 04/08/04 

Date Extracted: 04/21/04 Sample Amount: 25.2 g-dry-wt 

Date Analyzed: 04/28/04 21:05 Final Extract Volume: 0.5 mL 

Instrument/Analyst: N~4/Van 'Dilution Factor: 1.00 

GPC Cleanup: NO Percent Moisture: 16.2% 


pH: 7.2 


CAS Number Analyte RL Result 


1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

2-Methylnaphthalene 

Dimethylphthalate 

Acenaphthylene 

Acenaphthene 

Diethylphthalate 

Fluorene 

Phenanthrene 

Anthracene 

Di-n-Butylphthalate 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

Benzo (a) anthracene 

bis(2-Ethylhexy1)phthalate 

Chrysene 

Di-n-Octyl phthalate 

Benzo (b) f luoranthene 

Benzo(k)fluoranthene 

Benzo (a) pyrene 

Indeno (l,2,3 -cd) pyrene 

Dibenz (a, h) anthracene 

Benzo ( g ,h, i) perylene 


Reported in pg/kg (ppb) 


Semivolatile Surrogate Recovery 


FORM I 




A N A L I C A L  @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Semivolatiles by GC/MS Sample ID: WCBU-6B 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN18G QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5530 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authorized Date Sampled: 04/07/04 
Reported: 04/30/04 Date Received: 04/08/04 

Date Extracted: 04/21/04 Sample Amount: 25.2 g-dry-wt 

Date Analyzed: 04/28/04 21:42 Final Extract Volume: 0.5 mL 

Instrument/Analyst: N~4/van Dilution Factor: 1.00 

GPC Cleanup: NO Percent Moisture: 13.3% 


pH: 7.2 


CAS Number Analyte RL Result 


1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

2-Methylnaphthalene 

Dimethylphthalate 

Acenaphthylene 

Acenaphthene 

Diethylphthalate 

Fluorene 

Phenanthrene 

Anthracene 

Di-n-Butylphthalate 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

Benzo (a) anthracene 

bis(2-Ethylhexy1)phthalate 

Chrysene 

Di-n-Octyl phthalate 

Benzo (b) f luoranthene 

Benzo(k)f luoranthene 

Benzo (a) pyrene 

Indeno (l,2,3 -cd) pyrene 

Dibenz (a, h) anthracene 

Benzo (g, h, i) perylene 


Reported in pg/kg (ppb) 


Semivolatile Surrogate Recovery 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Sernivolatiles by GC/MS Sample ID: WCBU-1OA 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN18H QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5531 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release ~uthorized:# Date Sampled: 04/07/04 
Reported: 04/30/04 Date Received: 04/08/04 

Date Extracted: 04/21/04 Sample Amount: 25.2 g-dry-wt 

Date Analyzed: 04/28/04 22:18 Final Extract Volume: 0.5 mL 

Instrument/Analyst: NT4/Van Dilution Factor: 1.00 

GPC Cleanup: NO Percent Moisture: 10.2% 


pH: 7.8 


CAS Number Analyte RL Result 


1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

2-Methylnaphthalene 

Dimethylphthalate 

Acenaphthylene 

Acenaphthene 

Diethylphthalate 

Fluorene 

Phenanthrene 

Anthracene 

Di-n-Butylphthalate 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

Benzo (a) anthracene 

bis(2-Ethylhexy1)phthalate 

Chrysene 

Di-n-Octyl phthalate 

Benzo (b)fluoranthene 

Benzo(k)fluoranthene 

Benzo (a) pyrene 

Indeno (l,2,3-cd) pyrene 

Dibenz (a, h) anthracene 

Benzo (g, h, i) perylene 


Semivolatile Surrogate Recovery 


FORM I 




RESOURCES 
ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Semivolatiles by GC/MS Sample ID: WCBU-1OB 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN18I QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5532 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release ~ u t h o r i z e d M  Date Sampled: 04/07/04 
Reported: 04/30/04 Date Received: 04/08/04 

Date Extracted: 04/21/04 Sample Amount: 25.3 g-dry-wt 

Date Analyzed: 04/29/04 20:49 Final Extract Volume: 0.5 mL 

Instrument/Analyst: N ~ 4 / ~ a n  Dilution Factor: 1.00 

GPC Cleanup: NO Percent Moisture: 6.4% 


p H :  7 . 8  

CAS Number Analyte RL Result 


1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
2-Methylnaphthalene 
Dimethylphthalate 
Acenaphthylene 
Acenaphthene 
Diethylphthalate 
Fluorene 
Phenanthrene 
Anthracene 
Di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
Benzo (a) anthracene 
bis(2-Ethylhexy1)phthalate 
Chrysene 
Di-n-Octyl phthalate 
Benzo (b) f luoranthene 
Benzo (k )fluoranthene 
Benzo (a) pyrene 
Indeno (l,2,3-cd) pyrene 
Dibenz (a, h) anthracene 
Benzo (g, h, i) perylene 

Reported in pg/kg (ppb) 


Semivolatile Surrogate Recovery 


FORM I 




A N A I C A L  @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Semivolatiles by GC/MS Sample ID: WCBU-1OC 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN18J QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5533 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authorized Date Sampled: 04/07/04 
Reported: 04/30/04 Date Received: 04/08/04 

Date Extracted: 04/21/04 Sample Amount: 26.0 g-dry-wt 
Date Analyzed: 04/28/04 22:55 Final Extract Volume: 0.5 mL 
Instrument/Analyst: N~4/Van Dilution Factor: 1.00 
GPC Cleanup: NO Percent Moisture: 7 . 5 %  

pH: 7 . 7  

CAS Number Analyte RL Result 


1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

2-Methylnaphthalene 

Dimethylphthalate 

Acenaphthylene 

Acenaphthene 

Diethylphthalate 

Fluorene 

Phenanthrene 

Anthracene 

Di-n-Butylphthalate 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

Benzo (a) anthracene 

bis(2-Ethylhexy1)phthalate 

Chrysene 

Di-n-Octyl phthalate 

Benzo (b) f luoranthene 

Benzo(k)fluoranthene 

Benzo (a) pyrene 

Indeno (l,2,3-cd)pyrene 

Dibenz (a, h) anthracene 

Benzo (g, h, i)perylene 


Reported in pg/kg (ppb) 


Semivolatile Surrogate Recovery 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Semivolatiles by GC/MS Sample ID: WCBU-Dup #1 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN18K QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5534 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authorized :H Date Sampled: 04/07/04 
Reported: 04/30/04 Date Received: 04/08/04 

Date Extracted: 04/21/04 Sample Amount: 25.5 g-dry-wt 

Date Analyzed: 04/28/04 23:31 Final Extract Volume: 0.5 mL 

Instrument/Analyst: NT4/Van Dilution Factor: 1.00 

GPC Cleanup: NO Percent Moisture: 12.1% 


pH: 7.7 


CAS Number Analyte Result 


1,2,4-Trichlorobenzene 

Naphthalene 

2-Methylnaphthalene 

Dimethylphthalate 

Acenaphthylene 

Acenaphthene 

Diethylphthalate 

Fluorene 

Phenanthrene 

Anthracene 

Di-n-Butylphthalate 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

Benzo (a) anthracene 

bis(2-Ethylhexy1)phthalate 

Chrysene 

Di-n-Octyl phthalate 

Benzo (b) f luoranthene 

Benzo (k)fluoranthene 

Benzo (a) pyrene 

Indeno (l,2,3 -cd) pyrene 

Dibenz (a, h) anthracene 

Benzo (g, h, i) perylene 


Reported in pg/kg (ppb) 


Semivolatile Surrogate Recovery 


d5-Nitrobenzene 62.7% 2-Fluorobiphenyl 78.1% 

dl4-p-Terphenyl 80.6% d4-1,2-Dichlorobenzene 63.8% 

d5 -Phenol 47.5% 2 -Fluorophenol 62.3% 

2,4,6-Tribromophenol 68.7% d4-2-Chlorophenol 63.3% 


FORM I 




--- - - 

ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Semivolatiles by GC/MS Sample ID: WCBU-1OB 
Page 1 of 1 MS/MSD 

Lab Sample ID: GN18I QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5532 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release ~uthorized / Date Sampled: 04/07/04 
Reported: 04/30/04 Date Received: 04/08/04 

Date Extracted MS/MSD: 04/21/04 Sample Amount MS: 25.3 g-dry-wt 

MSD: 25.3 g-dry-wt 


Date Analyzed MS: 04/29/04 21:26 Final Extract Volume MS: 0.5 mL 

MSD: 04/29/04 22:03 MSD: 0.5 mL 


~nstrument/Analyst MS: NT4/Van Dilution Factor MS: 1.00 

MSD: N~4/Van MSD: 1.00 


GPC Cleanup: NO Percent Moisture: 6.4% 

pH: 7.8 


Spike MS Spike MSD 

Analyte Sample MS Added-MS Recovery MSD Added-MSD Recovery RPD 


1,4-Dichlorobenzene < 19.8 279 494 56.5% 3 3 1 495 66.9% 17.0% 
1,2,4-Trichlorobenzene < 19.8 327 494 66.2% 393 495 79.4% 18.3% 
Acenaphthene < 19.8 303 4 94 61.3% 366 495 73.9% 18.8% 
Pyrene < 19.8 3 3 0 494 66.8% 398 495 80.4% 18.7% 

Results reported in pg/kg 

RPD calculated using sample concentrations per SW846. 


FORM I11 




ANALmCAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Semivolatiles by GC/MS Sample ID: WCBU-1OB 
Page 1 of 1 MATRIX SPIKE 

Lab Sample ID: GN18I QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5532 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authorized Date Sampled: 04/07/04 
Reported: 04/30/04 Date Received: 04/08/04 

Date Extracted: 04/21/04 Sample Amount: 25.3 g-dry-wt 

Date Analyzed: 04/29/04 21:26 Final Extract Volume: 0.5 mL 

~nstrument/~nalyst:~ ~ 4 / ~ a n  Dilution Factor: 1.00 

GPC Cleanup: NO Percent Moisture: 6.4% 


pH: 7.8 


CAS Number Analyte RL Result 


1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

2-Methylnaphthalene 

Dimethylphthalate 

Acenaphthylene 

Acenaphthene 

Diethylphthalate 

Fluorene 

Phenanthrene 

Anthracene 

Di-n-Butylphthalate 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

Benzo (a) anthracene 

bis(2-Ethylhexy1)phthalate 

Chrysene 

Di-n-Octyl phthalate 

Benzo (b) f luoranthene 

Benzo(k)f luoranthene 

Benzo (a) pyrene 

1ndeno (l,2,3 -cd) pyrene 

Dibenz (a, h) anthracene 

Benzo (g, h, i) perylene 


Reported in pg/kg (ppb) 


Semivolatile Surrogate Recovery 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Semivolatiles by GC/MS Sample ID: WCBU-1OB 
Page 1 of 1 MATRIX SPIKE DUPLICATE 

Lab Sample ID: GN18I QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5532 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Date Sampled: 04/07/04 
Reported: 04/30/04 Date Received: 04/08/04 

Date Extracted: 04/21/04 Sample Amount: 25.3 g-dry-wt 

Date Analyzed: 04/29/04 22:03 Final Extract Volume: 0.5 mL 

Instrument/~nalyst: NT4/Van Dilution Factor: 1.00 

GPC Cleanup: NO Percent Moisture: 6.4% 


pH: 7.8 


CAS Number Analyte Result 


1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
2-Methylnaphthalene 
Dimethylphthalate 
Acenaphthylene 
Acenaphthene 
Diethylphthalate 
Fluorene 
Phenanthrene 
Anthracene 
Di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
Benzo (a) anthracene 
bis (2-Ethylhexy1)phthalate 
Chrysene 
Di-n-Octyl phthalate 
Benzo (b) f luoranthene 
Benzo(k)f luoranthene 
Benzo (a) pyrene 
Indeno ( l,2,3-cd) pyrene 
Dibenz (a, h) anthracene 
Benzo(g,h,i)perylene 

Reported in pg/kg (ppb) 


Semivolatile Surrogate Recovery 


FORM I 




ANALYTICAL @ 
RESOURCES -

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Y 

PSDDA Sernivolatiles by GC/MS Sample ID: MB-042104 
Page 1 of 1 METHOD BLANK 

Lab Sample ID: ME-042104 QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5524 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release ~uthorized:fl Date Sampled: NA 
Reported: 04/30/04 Date Received: NA 

Date Extracted: 04/21/04 Sample Amount: 25.0 g 

Date Analyzed: 04/26/04 23:38 Final Extract Volume: 0.5 mL 

~nstrument/Analyst: ~ ~ 4 / V a n  Dilution Factor: 1.00 

GPC Cleanup: NO Percent Moisture: NA 


pH: NA 


CAS Number Analyte Result 


1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

1,2 -Dichlorobenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

2-Methylnaphthalene 

Dimethylphthalate 

Acenaphthylene 

Acenaphthene 

Diethylphthalate 

Fluorene 

Phenanthrene 

Anthracene 

Di-n-Butylphthalate 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

Benzo (a) anthracene 

bis(2-Ethylhexy1)phthalate 

Chrysene 

Di-n-Octyl phthalate 

Benzo (b) f luoranthene 

Benzo (k) f luoranthene 

Benzo (a) pyrene 

Indeno (l,2,3 -cd) pyrene 

Dibenz (a, h) anthracene 

Benzo (g, h, i) perylene 


Reported in pg/kg (ppb) 


Semivolatile Surrogate Recovery 


FORM I 




-- -- - - 

ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA S e r n i v o l a t i l e s  by GC/MS S a m p l e  I D :  L C S - 0 4 2 1 0 4  
Page 1 of 1 LAB CONTROL 

Lab Sample ID: LCS-042104 QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5524 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authorized Date Sampled: 04/07/04 
Reported: 04/30/04 Date Received: 04/08/04 

Date Extracted: 04/21/04 Sample Amount: 25.0 g 

Date Analyzed: 04/27/04 00:15 Final Extract Volume: 0.5 mL 

~nstrument/Analyst: ~ ~ 4 / V a n  Dilution Factor: 1.00 

GPC Cleanup: NO Percent Moisture: NA 


pH: NA 


L a b  S p i k e  
A n a l y t e  C o n t r o l  A d d e d  R e c o v e r y  

1,4-Dichlorobenzene 

1,2,4-Trichlorobenzene 

Acenaphthene 

Pyrene 


S e m i v o l a t i l e  S u r r o g a t e  R e c o v e r y  

Results reported in ,ug/kg 


FORM I I I 



A N A L I C A L  @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA ~ e s t i c i d e s / ~ C ~  Sample ID: MB-042104by GC/ECD 

Page 1 of 1 METHOD BLANK 


Lab Sample ID: MB-042104 QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5524 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release ~ u t h o r i z e d : w  Date Sampled: NA 
Reported: 04/28/04 Date Received: NA 

Date Extracted: 04/21/04 Sample Amount: 25.0 g 

Date Analyzed: 04/27/04 17:53 Final Extract Volume: 1.0 mL 

~nstrument/Analyst: ECD4/YZ Dilution Factor: 1.00 

GPC Cleanup: No Silica Gel: Yes 

Sulfur Cleanup: Yes pH: NA 

Florisil Cleanup: No Percent Moisture: NA 


CAS Number Analyte RL Result 


4,4'-DDE 

4,4'-DDD 

4,4'-DDT 

Aroclor 1016 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Aroclor 1221 

Aroclor 1232 


Reported in pg/kg (ppb) 


Pest/PCB Surrogate Recovery 


Decachlorobiphenyl 65.8% 

Tetrachlorometaxylene 39.5% 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA ~esticides/PCB by GC/ECD Sample ID: WCBU-4A 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN18A QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5524 Project: Head of Thea Foss 

Matrix: Sediment PAP-001-04 

Data Release ~uthorized:% Date Sampled: 04/07/04 

Reported: 04/28/04 Date Received: 04/08/04 


Date Extracted: 04/21/04 Sample Amount: 26.3 g-dry-wt 

Date Analyzed: 04/27/04 19:OO ~inal Extract Volume: 1.0 mL 

~nstrument/~nalyst:ECD~/YZ Dilution Factor: 1.00 

GPC Cleanup: No Silica Gel: Yes 

Sulfur Cleanup: Yes pH: 7.4 

Florisil Cleanup: No Percent Moisture: 14.2% 


CAS Number Analyte RL Result 


4,4' -DDE 
4,4' -DDD 
4,4'-DDT 

Aroclor 1016 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Aroclor 1221 

Aroclor 1232 


Reported in pg/kg (ppb) 


Pest/PCB Surrogate Recovery 


Decachlorobiphenyl 97.0% 

Tetrachlorometaxylene 60.8% 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Pesticides/PCB by GC/ECD Sample ID: WCBU-4B 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN18B QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5525 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release A u t h o r i z e d : ~  Date Sampled: 04/07/04 
Reported: 04/28/04 Date Received: 04/08/04 

Date Extracted: 04/21/04 Sample Amount: 25.8 g-dry-wt 

Date Analyzed: 04/27/04 19:34 Final Extract Volume: 1.0 mL 

Instrument/Analyst: ECD~/YZ Dilution Factor: 1.00 

GPC Cleanup: No Silica Gel: Yes 

Sulfur Cleanup: Yes pH: 7.5 

Florisil Cleanup: No Percent Moisture: 7.9% 


CAS Number Analyte RL Result 


4,4'-DDE 

4,4'-DDD 

4,4'-DDT 

Aroclor 1016 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Aroclor 1221 

Aroclor 1232 


Reported in pg/kg (ppb) 


Pest/PCB Surrogate Recovery 


Decachlorobiphenyl 59.8% 

Tetrachlorometaxylene 39.2% 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Pesticides/PCB by GC/ECD Sample ID: WCBU-4C 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN18C QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5526 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release ~ u t h o r i z e d : w  Date Sampled: 04/07/04 
Reported: 04/28/04 Date Received: 04/08/04 

Date Extracted: 04/21/04 Sample Amount: 25.8 g-dry-wt 

Date Analyzed: 04/27/04 20:08 Final Extract Volume: 1.0 mL 

Instrument/Analyst: ECD4/YZ Dilution Factor: 1.00 

GPC Cleanup: No Silica Gel: Yes 

Sulfur Cleanup: Yes pH: 7.5 

Florisil Cleanup: No Percent Moisture: 8.1% 


CAS Number Analyte RL Result 


4,4' -DDE 
4,4' -DDD 
4,4'-DDT 

Aroclor 1016 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Aroclor 1221 

Aroclor 1232 


Reported in pg/kg (ppb) 


Pest/PCB Surrogate Recovery 


Decachlorobiphenyl 57.8% 

Tetrachlorometaxylene 42.5% 


FORM I 




-- -- 

RESOURCES 
ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Pesticides/PCB by GC/ECD Sample ID: WCBU-5A 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN18D QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5527 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authorized:- Date Sampled: 04/07/04 
Reported: 04/28/04 Date Received: 04/08/04 

Date Extracted: 04/21/04 Sample Amount: 25.8 g-dry-wt 

Date Analyzed: 04/27/04 20:41 Final Extract Volume: 1.0 mL 

~nstrument/Analyst: ECD4/YZ Dilution Factor: 1.00 

GPC Cleanup: No Silica Gel: Yes 

Sulfur Cleanup: Yes pH: 7.5 

Florisil Cleanup: No Percent Moisture: 11.2% 


CAS Number Analyte RL Result 


72-55-9 4,4'-DDE 

72-54-8 4,4'-DDD 

50-29-3 4,4'-DDT 

12674-11-2 Aroclor 1016 

53469-21-9 Aroclor 1242 

12672-29-6 Aroclor 1248 

11097-69-1 Aroclor 1254 

11096-82-5 Aroclor 1260 

11104-28-2 Aroclor 1221 

11141-16-5 Aroclor 1232 


Reported in pg/kg (ppb) 


Pest/PCB Surrogate Recovery 


Decachlorobiphenyl 66.2% 

Tetrachlorometaxylene 50.5% 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Pesticides/PCB by GC/ECD Sample ID: WCBU-12A 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN18E QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5528 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release ~uthorized:C\fcLS Date Sampled: 04/07/04 
Reported: 04/28/04 Date Received: 04/08/04 

Date Extracted: 04/21/04 Sample Amount: 25.3 g-dry-wt 

Date Analyzed: 04/27/04 21:15 Final Extract Volume: 1.0 mL 

~nstrument/Analyst: ECD4/YZ Dilution Factor: 1.00 

GPC Cleanup: No Silica Gel: Yes 

Sulfur Cleanup: Yes pH: 7.6 

Florisil Cleanup: No Percent Moisture: 9.8% 


CAS Number Analyte RL Result 


4,4'-DDE 

4,4'-DDD 

4,4'-DDT 

Aroclor 1016 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Aroclor 1221 

Aroclor 1232 


Reported in pg/kg (ppb) 


Pest/PCB Surrogate Recovery 


Decachlorobiphenyl 64.8% 

Tetrachlorometaxylene 49.5% 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Pesticides/PCB by GC/ECD Sample ID: WCBU-6A 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN18F QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5529 Project: Head of Thea Foss 

Matrix: Sediment PAP-001-04 

Data Release Authorized- Date Sampled: 04/07/04 

Reported: 04/28/04 Date Received: 04/08/04 


Date Extracted: 04/21/04 Sample Amount: 25.1 g-dry-wt 

Date Analyzed: 04/27/04 21:49 Final Extract Volume: 1.0 mL 

~nstrument/Analyst: ECD~/YZ Dilution Factor: 1.00 

GPC Cleanup: No Silica Gel: Yes 

Sulfur Cleanup: Yes pH: 7.2 

Florisil Cleanup: No Percent Moisture: 16.2% 


CAS Number Analyte RL Result 


4,4'-DDE 

4,4'-DDD 

4,4' -DDT 
Aroclor 1016 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Aroclor 1221 

Aroclor 1232 


Reported in pg/kg (ppb) 


Pest/PCB Surrogate Recovery 


Decachlorobiphenyl 79.2% 

Tetrachlorornetaxylene 59.5% 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Pesticides/PCB by GC/ECD Sample ID: WCBU-6B 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN18G QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5530 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release ~ u t h o r i z e d : w  Date Sampled: 04/07/04 
Reported: 04/28/04 Date Received: 04/08/04 

Date Extracted: 04/21/04 Sample Amount: 25.2 g-dry-wt 

Date Analyzed: 04/27/04 22:22 Final Extract Volume: 1.0 mL 

Instrument/Analyst: ECD~/YZ Dilution Factor: 1.00 

GPC Cleanup: No Silica Gel: Yes 

Sulfur Cleanup: Yes pH: 7.2 

Florisil Cleanup: No Percent Moisture: 13.3% 


CAS Number Analyte RL Result 


4,4' -DDE 

4,4' -DDD 

4,4' -DDT 

Aroclor 1016 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Aroclor 1221 

Aroclor 1232 


Reported in pg/kg (ppb) 


Pest/PCB Surrogate Recovery 


Decachlorobiphenyl 67.0% 

Tetrachlorometaxylene 51.8% 


FORM I 




ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Pesticides/PCB by GC/ECD Sample ID: WCBU-1OA 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN18H QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5531 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authorized: gCYv\r/ Date Sampled: 04/07/04 
Reported: 04/28/04 Date Received: 04/08/04 

Date Extracted: 04/21/04 Sample Amount: 25.6 g-dry-wt 

Date Analyzed: 04/28/04 01:45 Final Extract Volume: 1.0 mL 

~nstrument/Analyst: ECD~/YZ Dilution Factor: 1.00 

GPC Cleanup: No Silica Gel: Yes 

Sulfur Cleanup: Yes pH: 7.8 

Florisil Cleanup: No Percent Moisture: 10.2% 


CAS Number Analyte RL Result 


4,4'-DDE 

4,4' -DDD 
4,4' -DDT 
Aroclor 1016 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Aroclor 1221 

Aroclor 1232 


Reported in pg/kg (ppb) 


Pest/PCB Surrogate Recovery 


Decachlorobiphenyl 63.2% 

Tetrachlorometaxylene 48.0% 


FORM I 




- - - 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Pesticides/PCB by GC/ECD Sample ID: WCBU-1OB 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN18I QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5532 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release ~ u t h o r i z e d : w  Date Sampled: 04/07/04 
Reported: 04/28/04 Date Received: 04/08/04 

Date Extracted: 04/21/04 Sample Amount: 25.3 g-dry-wt 

Date Analyzed: 04/28/04 02:18 Final Extract Volume: 1.0 mL 

Instrument/Analyst: ECD~/YZ Dilution Factor: 1.00 

GPC Cleanup: No Silica Gel: Yes 

Sulfur Cleanup: Yes pH: 7.8 

Florisil Cleanup: No Percent Moisture: 6.4% 


CAS Number Analyte RL Result 


72-55-9 4,4' -DDE 

72-54-8 4,4'-DDD 

50-29-3 4,4'-DDT 

12674-11-2 Aroclor 1016 

53469-21-9 Aroclor 1242 

12672-29-6 Aroclor 1248 

11097-69-1 Aroclor 1254 

11096-82-5 Aroclor 1260 

11104-28-2 Aroclor 1221 

11141-16-5 Aroclor 1232 


Reported in ,ug/kg (ppb) 


Pest/pC~ Surrogate Recovery 


Decachlorobiphenyl 69.0% 

Tetrachlorometaxylene 48.5% 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA ~ e s t i c i d e s / ~ ~ ~  Sample ID: WCBU-1OB by GC/ECD 

Page 1 of 1 MATRIX SPIKE 


Lab Sample ID: GN18I QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5532 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release ~uthorized:SC(LJ Date Sampled: 04/07/04 
Reported: 04/28/04 Date Received: 04/08/04 

Date Extracted: 04/21/04 Sample Amount: 25.5 g-dry-wt 

Date Analyzed: 04/28/04 02:52 Final Extract Volume: 1.0 mL 

~nstrument/~nalyst:ECD~/YZ Dilution Factor: 1.00 

GPC Cleanup: No Silica Gel: Yes 

Sulfur Cleanup: Yes pH: 7.8 

Florisil Cleanup: No Percent Moisture: 6.4% 


CAS Number Analyte RL Result 


4,4'-DDE 

4,4'-DDD 

4,4'-DDT 

Aroclor 1016 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Aroclor 1221 

Aroclor 1232 


Reported in pg/kg (ppb) 


Pest/PCB Surrogate Recovery 


Decachlorobiphenyl 70.0% 

Tetrachlorometaxylene 47.8% 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Pesticides/PCB by GC/ECD Sample ID: WCBU-1OB 
Page 1 of 1 MATRIX SPIKE DUP 

Lab Sample ID: GN18I QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5532 Project: Head of Thea Foss 

Matrix: Sediment PAP-001-04 

Data Release Authorized:- Date Sampled: 04/07/04 

Reported: 04/28/04 Date Received: 04/08/04 


Date Extracted: 04/21/04 Sample Amount: 25.6 g-dry-wt 

Date Analyzed: 04/28/04 03:26 Final Extract Volume: 1.0 mL 

Instrument/Analyst: ECD4/YZ Dilution Factor: 1.00 

GPC Cleanup: No Silica Gel: Yes 

Sulfur Cleanup: Yes pH: 7.8 

Florisil Cleanup: No Percent Moisture: 6.4% 


CAS Number Analyte Result 


72-55-9 4,4'-DDE 

72-54-8 4,4'-DDD 

50-29-3 4,4'-DDT 

12674-11-2 Aroclor 1016 

53469-21-9 Aroclor 1242 

12672-29-6 Aroclor 1248 

11097-69-1 Aroclor 1254 

11096-82-5 Aroclor 1260 

11104-28-2 Aroclor 1221 

11141-16-5 Aroclor 1232 


Reported in pg/kg (ppb) 


Pest/PCB Surrogate Recovery 


Decachlorobiphenyl 64.5% 

Tetrachlorometaxylene 39.2% 


FORM I 




- - 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA ~esticides/PC~ Sample ID: WCBU-1OC by GC/ECD 

Page 1 of 1 SAMPLE 


Lab Sample ID: GN18J QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5533 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authorized:w Date Sampled: 04/07/04 
Reported: 04/28/04 Date Received: 04/08/04 

Date Extracted: 04/21/04 Sample Amount: 25.9 g-dry-wt 

Date Analyzed: 04/28/04 03:59 Final Extract Volume: 1.0 mL 

Instrument/~nalyst: ECD4/YZ Dilution Factor: 1.00 

GPC Cleanup: No Silica Gel: Yes 

Sulfur Cleanup: Yes pH: 7.7 

Florisil Cleanup: No Percent Moisture: 7.5% 


CAS Number Analyte RL Result 


4,4'-DDE 

4,4'-DDD 

4,4'-DDT 

Aroclor 1016 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Aroclor 1221 

Aroclor 1232 


Reported in pg/kg (ppb) 


Pest/PCB Surrogate Recovery 


Decachlorobiphenyl 70.8% 

Tetrachlorometaxylene 50.8% 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Pesticides/PCB by GC/ECD Sample ID: WCBU-Dup #1 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN18K QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5534 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authorized: & Date Sampled: 04/07/04 
Reported: 04/28/04 Date Received: 04/08/04 

Date Extracted: 04/21/04 Sample Amount: 25.5 g-dry-wt 

Date Analyzed: 04/28/04 04:33 Final Extract Volume: 1.0 mL 

~nstrument/~nalyst:ECD4/YZ Dilution Factor: 1.00 

GPC Cleanup: No Silica Gel: Yes 

Sulfur Cleanup: Yes pH: 7.7 

Florisil Cleanup: No Percent Moisture: 12.1% 


CAS Number Analyte Result 


4,4'-DDE < 0.39 u 
4,4' -DDD < 0.39 u 
4,4' -DDT < 0.39 u 
Aroclor 1016 < 3.9 u 
Aroclor 1242 < 3.9 u 
Aroclor 1248 < 3.9 u 
Aroclor 1254 < 3.9 u 
Aroclor 1260 < 3.9 u 
Aroclor 1221 < 7.8 U 
Aroclor 1232 < 3.9 u 

Reported in pg/kg (ppb) 


Pest/PCB Surrogate Recovery 


Decachlorobiphenyl 77.0% 

Tetrachlorometaxylene 58.2% 


FORM I 




ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Pesticides/PCB by GC/ECD Sample ID: LCS-042104 
Page 1 of 1 LAB CONTROL 

Lab Sample ID: LCS-042104 QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5524 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release ~ u t h o r i z e d : k  Date Sampled: 04/07/04 
Reported: 04/28/04 Date Received: 04/08/04 

Date Extracted: 04/21/04 Sample Amount: 25.0 g 
Date Analyzed: 04/27/04 18:26 Final Extract Volume: 1.0 mL 
~nstrument/Analyst: ECD~/YZ Dilution Factor: 1.00 
GPC Cleanup: No Silica Gel: Yes 
Sulfur Cleanup: Yes pH: NA 
Florisil Cleanup: No Percent Moisture: NA 

Lab Spike 
Analyte Control Added Recovery 

Pest/PCB Surrogate Recovery 


Decachlorobiphenyl 66.2% 

Tetrachlorometaxylene 32.5% 


Results reported in pg/kg (ppb) 


FORM I11 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Pesticides/PCB by GC/ECD Sample ID: WCBU-1OB 
Page 1 of 1 MS/MSD 

Lab Sample ID: GN18I QC Report No: GN18-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5532 Project: Head of Thea Foss 

Matrix: Sediment PAP-001-04 

Data Release Authorized:* Date Sampled: 04/07/04 

Reported: 04/28/04 Date Received: 04/08/04 


Date Extracted MS/MSD: 04/21/04 Sample Amount MS: 25.5 g-dry-wt 
MSD : 25.6 g-dry-wt 

Date Analyzed MS: 04/28/04 02:52 Final Extract Volume MS: 1.0 mL 
MSD: 04/28/04 03:26 MSD : 1.0 mL 

~nstrument/~nalystMS: ECD~/YZ Dilution Factor MS: 1.00 
MSD: ECD~/YZ MSD : 1.00 

GPC Cleanup: No Silica Gel: Yes 
Sulfur Cleanup: Yes pH : 7.8 
Florisil Cleanup: No Percent Moisture: 6.4% 


Spike MS Spike MSD 

Analyte Sample MS Added-MS Recovery MSD Added-MSD Recovery RPD 


4,4'-DDT c 0 . 3 9 5  2 . 7 5  3 . 9 2  7 0 . 2 %  2 . 3 6  3 . 9 0  6 0 . 5 %  1 5 . 3 %  

Results reported in pg/kg (ppb) 

RPD calculated using sample concentrations per SW846 


FORM I11 




Chain of Custody Record & Laboratory Analysis Request 
**., ,%--

. w q%&.. 

Analytical Resources, ~nco$orated 
Analytical Chemists and Consultants 
461 1 South 134th Place, Suite 100 
Tukwila WA 981 68 

Limits of Liability: ARI will perform all requested services in accordance with appropriate methodology following ARI Standard Operating Procedures and the ARI Quality Assurance Program. This program 
meets standards for the industry. The total liability of ARI, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for 
said services. The acceptance by the client of a proposal for services by ARI release ARI from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or GO- 
signed agreement between ARI and the Client. 

Sample Retention Policy: All samples submitted to ARI will be appropriately discarded no sooner than 90 days after receipt or 60 days after submission of hardcopy data, whichever is longer, unless alernate 
retention schedules have been established by work-order or contract. 



Sample Retention Policy: All samples submitted to ARI will be appropriately discarded no sooner than 90 days after receipt or 60 days after submission of hardcopy data, whichever is longer, unless alernate 
retention schedules have been established by work-order or contract. 



SAMPLE RESULTS-CONVENTIONALS ANALYTICAL @
GN45-Dalton, Olmsted & Fuglevand RESOURCES 

INCORPORATED 

Matrix: Sediment Project: Head of Thea Foss 
Data Release Authorized: @ Event: PAP-001-04 
Reported: 04/27/04 Date Sampled: 04/08/04 

Date Received: 04/09/04 

Client ID: WC-02 

ARI ID: 04-5678 GN45A 


Analyte Date Method Units RL Sample 


Total Solids 04/26/04 EPA 160.3 Percent 0.01 61.60 


Total Organic Carbon 04/21/04 Plumb, 1981 Percent 0.0200 3.45 


RL Analytical reporting limit 

U Undetected at reported detection limit 


Soil Sample Report-GN45 




SAMPLE RESULTS-CONVENTIONALS A N A I C A L  @
GN45-Dalton, Olmsted & Fuglevand RESOURCES 

INCORPORATED 

Matrix: Sediment Project: Head of Thea Foss 

Data Release ~uthorized:& Event: PAP-001-04 

Reported: 04/27/04 Date Sampled: 04/08/04 


Date Received: 04/09/04 


Client ID: WC-03 

ARI ID: 04-5679 GN45B 


Analyte Date Method Units RL Sample 


Total Solids 04/26/04 EPA 160.3 Percent 0.01 50.80 


Total Organic Carbon 04/21/04 Plumb,1981 Percent 0.0200 7.12 


RL Analytical reporting limit 

U Undetected at reported detection limit 


Soil Sample Report-GN45 




SAMPLE RESULTS-CONVENTIONALS ANALYTICAL @
GN45-Dalton, Olmsted & Fuglevand RESOURCES 

INCORPORATED 

Matrix: Sediment Project: Head of Thea Foss 

Data Release Authorized: Event: PAP-001-04 

Reported: 04/27/04 d3 Date Sampled: 04/08/04 


Date Received: 04/09/04 

Client ID: WC-04 
ARI ID: 04-5680 GN45C 

Analyte Date Method Units RL Sample 

Total Solids 

Total Organic Carbon 

04/26/04 

04/21/04 

EPA 160.3 

Plumb,1981 

Percent 

Percent 

0.01 

0.0200 

70.00 

4.60 

RL 
U 

Analytical reporting limit 
Undetected at reported detection limit 

Soil Sample Report-GN45 




SAMPLE RESULTS-CONVENTIONALS ANALYTICAL @
GN45-Dalton, Olmsted & Fuglevand RESOURCES 

INCORPORATED 

Matrix: Sediment Project: Head of Thea Foss 
Data Release Authorized: M Event: PAP-001-04 
Reported: 04/27/04 Date Sampled: 04/08/04 

Date Received: 04/09/04 


Client ID: WC-Dup 1 

ARI ID: 04-5681 GN45D 


Analyte Date Method Units RL Sample 


Total Solids 04/26/04 EPA 160.3 Percent 0.01 67.70 


Total Organic Carbon 04/21/04 Plumb, 1981 Percent 0.0200 6.23 


RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-GN45 




SAMPLE RESULTS-CONVENTIONALS 
GN45-Dalton, Olmsted & E'uglevand 

INCORPORATED 

M a t r i x :  Sed imen t  
Data  R e l e a s e  A u t h o r i z e d :  fl P r o j e c t :  

Even t :  
Head o f  Thea F o s s  
PAP-001-04 

R e p o r t e d :  04 /27/04  1 Date  Sampled:  04 /08/04  
Da te  Rece ived :  04 /09/04  

Client ID: WC-05 
ARI ID: 04-5682 GN45E 

Analyte Date Method Units RL Sample 

T o t a l  S o l i d s  04/26/04  EPA 1 6 0 . 3  P e r c e n t  0 . 0 1  5 8 . 7 0  

T o t a l  O r g a n i c  Carbon 04/21/04  Plumb,1981 P e r c e n t  0 .0200 4 .48  

RL A n a l y t i c a l  r e p o r t i n g  l i m i t  
U U n d e t e c t e d  a t  r e p o r t e d  d e t e c t i o n  l i m i t  

S o i l  Sample Report-GN45 



SAMPLE RESULTS-CONVENTIONALS ANALYTICAL @
GN45-Dalton, Olmsted & figlevand RESOURCES 

INCORPORATED 

Matrix: Sediment Project: Head of Thea Foss 

Data Release Authorized: Event: PAP-001-04 

Reported: 04/27/04 Date Sampled: 04/08/04 


Date Received: 04/09/04 


Client ID: WC-06 

ARI ID: 04-5683 GN45F 


Analyte Date Method Units RL Sample 


Total Solids 04/26/04 EPA 160.3 Percent 0.01 73.00 


Total Organic Carbon 04/21/04 Plumb,1981 Percent 0.0200 3.45 


RL Analytical reporting limit 

U Undetected at reported detection limit 


Soil Sample Report-GN45 




SAMPLE RESULTS-CONVENTIONALS 
GN45-Dalton, Olmsted & Fuglevand RESOURCES 

INCORPORATED 

Matrix: Sediment Project: Head of Thea Foss 
Data Release Authorized: Event: PAP-001-04 
Reported: 04/27/04 @'+ Date Sampled: 04/08/04 

Date Received: 04/09/04 


Client ID: WC-07 

ARI ID: 04-5684 GN45G 


Analyte Date Method Units RL Sample 


Total Solids 04/26/04 EPA 160.3 Percent 0.01 86.60 


Total Organic Carbon 04/21/04 Plumb, 1981 Percent 0.0200 0.189 


RL Analytical reporting limit 

U Undetected at reported detection limit 


Soil Sample Report-GN45 




SAMPLE RESULTS-CONVENTIONALS 

GN45-Dalton, Olmsted & Fuglevand RESOURCES 

INCORPORATED 

Matrix: Sediment Project: Head of Thea Foss 
Data Release Authorized: OC4-P Event: PAP-001-04 
Reported: 04/27/04 Date Sampled: 04/08/04 

Date Received: 04/09/04 


Client ID: WC-09 

ARI ID: 04-5685 GN45H 


Analyte Date Method Units RL Sample 


Total Solids 04/26/04 EPA 160.3 Percent 0.01 71.70 


Total Organic Carbon 04/21/04 Plumb,1981 Percent 


RL Analytical reporting limit 

U Undetected at reported detection limit 


Soil Sample Report-GN45 




SAMPLE RESULTS-CONVENTIONALS ANALYTICAL @
GN45-Dalton, Olmsted & Fuglevand RESOURCES 

INCORPORATED 

Matrix: Sediment Project: Head of Thea Foss 

Data Release Authorized: 
Reported: 04/27/04 w Event: PAP-001-04 

Date Sampled: 04/08/04 
Date Received: 04/09/04 

Client ID: SC-04 
ARI ID: 04-5686 GN45I 

Analyte Date Method Units RL Sample 

Total Solids 04/26/04 EPA 160.3 Percent 0.01 91.90 

Total Organic Carbon 04/21/04 Plumb, 1981 Percent 0.0200 0.310 

RL 
U 

Analytical reporting limit 
Undetected at reported detection limit 

Soil Sample Report-GN45 




SAMPLE RESULTS-CONVENTIONALS ANALYTICAL @
G N 4 5 - D a l t o n ,  O l m s t e d  & Fuglevand RESOURCES 

INCORPORATED 

M a t r i x :  S e d i m e n t  P r o j e c t :  H e a d  of T h e a  F o s s  
D a t a  R e l e a s e  A u t h o r i z e d :  E v e n t :  PAP-001-04 
R e p o r t e d :  0 4 / 2 7 / 0 4  @ D a t e  S a m p l e d :  0 4 / 0 8 / 0 4  

D a t e  R e c e i v e d :  0 4 / 0 9 / 0 4  

C l i e n t  I D :  SC-03  
ARI  I D :  0 4 - 5 6 8 7  G N 4 5 J  

Analyte D a t e  M e t h o d  U n i t s  RL S a m p l e  

T o t a l  S o l i d s  0 4 / 2 6 / 0 4  EPA 1 6 0 . 3  P e r c e n t  0 . 0 1  8 9 . 3 0  

T o t a l  O r g a n i c  C a r b o n  0 4 / 2 1 / 0 4  P l u m b ,  1 9 8 1  P e r c e n t  0 . 0 2 0 0  0 . 5 3 6  

RL A n a l y t i c a l  r e p o r t i n g  l i m i t  
U U n d e t e c t e d  a t  repor ted  d e t e c t i o n  l i m i t  

S o i l  S a m p l e  R e p o r t - G N 4 5  



SAMPLE RESULTS-CONVENTIONALS ANALYTICAL @
GN45-Dalton, Olmsted & Fuglevand RESOURCES 

INCORPORATED 

Matrix: Sediment Project: Head of Thea Foss 
Data Release Authorized: Qrr-9 Event: PAP-001-04 
Reported: 04/27/04 Date Sampled: 04/08/04 

Date Received: 04/09/04 


Client ID: SC-02 

ARI ID: 04-5688 GN45K 


Analyte Date Method Units RL Sample 


Total Solids 04/26/04 EPA 160.3 Percent 0.01 90.30 


Total Organic Carbon 04/21/04 Plumb, 1981 Percent 0.0200 0.177 


RL Analytical reporting limit 
U Undetected at reported detection limit 

Soil Sample Report-GN45 




SAMPLE RESULTS-CONVENTIONALS 
G N 4 5 - D a l t o n ,  O l m s t e d  & Fuglevand 

ANALYTICAL @ 
RESOURCES 
INCORPORATED 

Matrix:  S e d i m e n t  P r o j e c t :  H e a d  o f  T h e a  F o s s  
D a t a  R e l e a s e  A u t h o r i z e d :  
R e p o r t e d :  0 4 / 2 7 / 0 4  

b1.CIp E v e n t :  
D a t e  S a m p l e d :  

PAP-001-04 
0 4 / 0 8 / 0 4  

D a t e  R e c e i v e d :  0 4 / 0 9 / 0 4  

C l i e n t  I D :  SC-01  
ARI  I D :  0 4 - 5 6 8 9  GN45L 

A n a l y t e  D a t e  M e t h o d  U n i t s  RL S a m p l e  

T o t a l  S o l i d s  0 4 / 2 6 / 0 4  EPA 1 6 0 . 3  P e r c e n t  0 . 0 1  9 1 . 5 0  

T o t a l  O r g a n i c  C a r b o n  0 4 / 2 1 / 0 4  P l u m b ,  1 9 8 1  P e r c e n t  0 . 0 2 0 0  0 . 2 2 3  

RL A n a l y t i c a l  r e p o r t i n g  l i m i t  
U U n d e t e c t e d  a t  repor ted  d e t e c t i o n  l i m i t  

S o i l  S a m p l e  R e p o r t - G N 4 5  



SAMPLE RESULTS-CONVENTIONALS ANALYTICAL @
GN45-Dalton, Olmsted Q Fuglevand RESOURCES 

INCORPORATED 

Matrix: Sediment Project: Head of Thea Foss 

Data Release Authorized: o*f Event: PAP-001-04 

Reported: 04/27/04 Date Sampled: 04/08/04 


Date Received: 04/09/04 


Client ID: WC-01 

ARI ID: 04-5690 GN45M 


Analyte Date Method Units RL Sample 


Total Solids 04/26/04 EPA 160.3 Percent 0.01 86.90 


Total Organic Carbon 04/21/04 Plumb,1981 Percent 0.0200 1.47 


RL Analytical reporting limit 

U Undetected at reported detection limit 


Soil Sample Report-GN45 




SAMPLE RESULTS-CONVENTIONALS ANALYTICAL @
GN45-Dalton, Olmsted & Fuglevand RESOURCES 

INCORPORATED 

Matrix: Sediment Project: Head of Thea Foss 
Data Release Authorized: f l  Event: PAP-001-04 
Reported: 04/27/04 Date Sampled: 04/08/04 

Date Received: 04/09/04 


Client ID: WC-11 

ARI ID: 04-5691 GN45N 


Analyte Date Method Units RZI Sample 


Total Solids 04/26/04 EPA 160.3 Percent 0.01 84.20 


Total Organic Carbon 04/21/04 Plumb, 1981 Percent 0.0200 2.07 


RL Analytical reporting limit 

U Undetected at reported detection limit 


Soil Sample Report-GN45 




SAMPLE RESULTS-CONVENTIONALS 
GN45-Dalton, Olmsted & E'uglevand RESOURCES 

INCORPORATED 

Matrix: Sediment Project: Head of Thea Foss 
Data Release Authorized: Event: PAP-001-04 
Reported: 04/27/04 QJ-! Date Sampled: 04/08/04 

Date Received: 04/09/04 


Client ID: WC-13 

ARI ID: 04-5692 GN450 


Analyte Date Method Units RL Sample 


Total Solids 04/26/04 EPA 160.3 Percent 0.01 84.70 


Total Organic Carbon 04/21/04 Plumb,1981 Percent 0.0200 0.955 


RL Analytical reporting limit 

U Undetected at reported detection limit 


Soil Sample Report-GN45 




SAMPLE RESULTS-CONVENTIONALS ANALYTICAL @
GN45-Dalton, Olmsted C Fuglevand RESOURCES 

INCORPORATED 

Matrix: Sediment Project: Head of Thea Foss 
Data Release Authorized: & Event: PAP-001-04 
Reported: 04/27/04 Date Sampled: 04/08/04 

Date Received: 04/09/04 


Client ID: WC-08 

ARI ID: 04-5693 GN45P 


Analyte Date Method Units RL Sample 


Total Solids 04/26/04 EPA 160.3 Percent 0.01 82.60 


Total Organic Carbon 04/21/04 Plumb,1981 Percent 0.0200 0.881 


RL Analytical reporting limit 

U Undetected at reported detection limit 


Soil Sample Report-GN45 




SAMPLE RESULTS-CONVENTIONALS ANALICAL @
GN45-Dalton, Olmsted & Fuglevand RESOURCES 

INCORPORATED 

Matrix: Sediment Project: Head of Thea Foss 
Data Release Authorized: lzcP Event: PAP-001-04 
Reported: 04/27/04 Date Sampled: 04/09/04 

Date Received: 04/09/04 


Client ID: WC-14 

ARI ID: 04-5694 GN45Q 


Analyte Date Method Units RL Sample 


Total Solids 04/26/04 EPA 160.3 Percent 0.01 74.40 


Total Organic Carbon 04/21/04 Plumb, 1981 Percent 0.0200 2.30 


RL Analytical reporting limit 

U Undetected at reported detection limit 


Soil Sample Report-GN45 




SAMPLE RESULTS-CONVENTIONALS 
GN45-Dalton, Olmsted & Fuglevand RESOURCES 

INCORPORATED 

Matrix: Sediment Project: Head of Thea Foss 
Data Release Authorized: 4 Event: PAP-001-04 
Reported: 04/27/04 Date Sampled: 04/09/04 

Date Received: 04/09/04 


Client ID: WC-10 

ARI ID: 04-5695 GN45R 


Analyte Date Method Units RL Sample 


Total Solids 04/26/04 EPA 160.3 Percent 0.01 79.40 


Total Organic Carbon 04/21/04 Plumb, 1981 Percent 0.0200 1.41 


RL Analytical reporting limit 

U Undetected at reported detection limit 


Soil Sample Report-GN45 




SAMPLE RESULTS-CONVENTIONALS ANALYTICAL @
GN45-Dalton, Olmsted & Fuglevand RESOURCES 

INCORPORATED 

Matrix: Sediment Project: Head of Thea Foss 

Data Release Authorized: Event: PAP-001-04 

Reported: 04/27/04 a*P Date Sampled: 04/09/04 


Date Received: 04/09/04 

Client ID: WC-12 
ARI ID: 04-5696 GN45S 

Analyte Date Method Units RL Sample 

Total Solids 

Total Organic Carbon 

04/26/04 

04/21/04 

EPA 160.3 

Plumb,1981 

Percent 

Percent 

0.01 

0.0200 

86.90 

0.192 

RL 
U 

Analytical reporting limit 
Undetected at reported detection limit 

Soil Sample Report-GN45 




METHOD BLANK RESULTS-CONVENTIONALS ANALYTICAL @
GN45-Dalton, Olmsted & Fuglevand RESOURCES 

INCORPORATED 

Matrix: Sediment 
Data Release Authorized: 
Reported: 04/27/04 cfiA-9 

Project: Head of Thea Foss 
Event: PAP-001-04 

Date Sampled: NA 
Date Received: NA 

Analyte Date Units Blank 

Total Solids 

Total Organic Carbon 

04/26/04 

04/21/04 

Percent 

Percent 

< 0.01 U 

< 0.020 U 

Soil Method Blank Report-GN45 




LAB CONTROL RESULTS-CONVENTIONALS ANALYTICAL @
GN45-Dalton, Olmsted & Fuglevand RESOURCES 

INCORPORATED 

Matrix: Sediment 
Data Release Authorized: 
Reported: 04/27/04 

Project: Head of Thea Foss 
Event: PAP-001-04 

Date Sampled: NA 
Date Received: NA 

Analyte Date Units LCS 
Spike 
Added Recovery 

Total Organic Carbon 04/21/04 Percent 0.501 0.500 100.2% 

Soil Lab Control Report-GN45 




STANDARD REFERENCE RESULTS-CONVENTIONALS ANALYTICAL @
GN45-Dalton, Olmsted & Fuglevand RESOURCES 

INCORPORATED 

Matrix: Sediment 
Data Release Authorized: 
Reported: 04/27/04 w) 

Pro jec t :  
Event: 

Date Sampled: 
Date Received: 

Head of Thea 
PAP-001-04 
NA 
NA 

Foss 

Analyte/SRM ID Date Units SRM 
True 
Value Recovery 

Tota l  Organic Carbon 
NIST #8704 

04/21/04 Percent 3 . 5 5  3.35 106.0% 

S o i l  Standard Reference Report-GN45 



REPLICATE RESULTS-CONVENTIONALS ANALYTICAL @
GN45-Dalton, Olmsted & Fuglevand RESOURCES 

INCORPORATED 

Matrix: Sediment 
Data Release Authorized: 
Reported: 04/27/04 

@ 
Project: Head of Thea Foss 
Event: PAP-001-04 

Date Sampled: 04/09/04 
Date Received: 04/09/04 

Analyte 
ID 

Date Units Sample Replicate RPD 

Total Solids GN4 5A 
WC-02 

04/26/04 

Percent 61.60 61.70 

GN4 5A 
WC-02 

04/26/04 

Percent 61.60 62.00 

Total Organic Carbon GN45G 
WC-07 

04/21/04 

Percent 0.189 0.120 

Percent 0.189 0.116 

Soil Replicate Report-GN45 




MS/MSD RESULTS-CONVENTIONALS ANALYTICAL @
G N 4 5 - D a l t o n ,  O l m s t e d  & F u g l e v a n d  RESOURCES 

INCORPORATED 

Matrix: Sediment 
Data Release Authorized: & 
Reported: 04/27/04 

Project: Head of Thea Foss 
Event: PAP-001-04 

Date Sampled: 04/09/04 
Date Received: 04/09/04 

A n a l y t e  
I D  

D a t e  U n i t s  S a m p l e  S p i k e  
S p i k e  
A d d e d  R e c o v e r y  

Total Organic Carbon GN45G 
WC-07 

04/21/04 

Percent 0.189 1.38 1.16 103.0% 

Soil MS/MSD Report-GN45 




RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS Sample ID: WC-02 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45A QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5678 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Date Sampled: 04/08/04 
Reported: 04/22/04 Date Received: 04/09/04 

Percent Total Solids: 58.8% 

Prep Prep Analysis Analysis 
Meth Date Method Date CAS Number Analyte RL mg/kg-d?=Y Q 

3050B Antimony 
3050B Arsenic 
3050B Cadmium 
3050B Chromium 

3050B Copper 

3050B Lead 
CLP Mercury 
3050B Nickel 

3050B Silver 
3050B Zinc 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM-I 




ANALYTICAL @ 
RESOURCES 

INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS Sample ID: WC-02 

Page 1 o f 1  DUPLICATE 


Lab Sample ID: GN45A QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5678 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authorized Date Sampled: 04/08/04 
Reported: 04/22/04 Date Received: 04/09/04 

MATRIX DUPLICATE QUALITY CONTROL REPORT 


Analysis Control 

Analyte Method Sample Duplicate RPD Limit Q 


Antimony 

Arsenic 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

Nickel 

Silver 

Zinc 


Reported in mg/kg-dry 


*-Control Limit Not Met 
L-RPD Invalid, Limit = Detection Limit 

FORM-VI 




ANALYTICAL @ 
RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS Sample ID: WC-02 

Page 1 of 1 MATRIX SPIKE 


Lab Sample ID: GN45A QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5678 Project: Head of Thea Foss 
Matrix: Sediment *- PAP-001-04 
Data Release Authorized Date Sampled: 04/08/04 

Reported: 04/22/04 Date Received: 04/09/04 


MATRIX SPIKE QUALITY CONTROL REPORT 


Analysis Spike % 
Analyte Method Sample Spike Added Recovery Q 

Antimony 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel 
Silver 
Zinc 

Reported in mg/kg-dry 


N-Control Limit Not Met 

H-% Recovery Not Applicable, Sample Concentration Too High 

NA-Not Applicable, Analyte Not Spiked 


Percent Recovery Limits: 75-125% 


FORM-V 




ANALYIICAL @ 
RESOURCES 

INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS Sample ID: WC-03 

Page 1 of 1 SAMPLE 


Lab Sample ID: GN45B QC Report No: GN45-Dalton, Olmsted & 
LIMS ID: 04-5679 Project: Head of Thea Foss 
Matrix: Sediment *- PAP-001-04 
Data Release Authorize Date Sampled: 04/08/04 
Reported: 04/22/04 Date Received: 04/09/04 

Fuglevand 

Percent Total Solids: 50.3% 

Prep 
Meth 

Prep 
Date 

Analysis Analysis 
Method Date CAS Number Analyte RL mg/kg-dr~ Q 

3050B 
3050B 
3050B 
3050B 
3050B 
3050B 
CLP 
3050B 
3050B 
3050B 

Antimony 
Arsenic 
Cadmium 
Chromium 

Copper 

Lead 

Mercury 

Nickel 
Silver 
Zinc 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM- I 




INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Page 1 of 1 


Lab Sample ID: GN45C 

LIMS ID: 04-5680 

Matrix: Sediment 

Data Release Authorized- 

Reported: 04/22/04 


Percent Total Solids: 65.0% 


Prep Prep Analysis Analysis 

Meth Date Method Date 


3050B 

3050B 

3050B 

3050B 

3050B 

3050B 

CLP 

3050B 

3050B 

3050B 


U-Analyte undetected at given RL 

RL-Reporting Limit 


ANALYTICAL @ 
RESOURCES 
INCORPORATED 

Sample ID: WC-04 

SAMPLE 


QC Report No: GN45-Dalton, Olmsted & Fuglevand 
Project: Head of Thea Foss 

PAP-001-04 
Date Sampled: 04/08/04 
Date Received: 04/09/04 

CAS Number Analyte RL mg/kg-dq Q 


Antimony 

Arsenic 

Cadmium 

Chromium 


Copper 


Lead 

Mercury 

Nickel 


Silver 

Zinc 


FORM- I 




ANALYTICAL @ 
RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS Sample ID: WC-Dup 1 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45D QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5681 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authoriz ed&L-- Date Sampled: 04/08/04 
Reported: 04/22/04 Date Received: 04/09/04 

Percent Total Solids: 65.2% 

Prep Prep Analysis Analysis 
Me th Date Method Date CAS Number Analyte RL mg/kg-dr~ Q 

3050B Antimony 
3050B Arsenic 
3050B Cadmium 
3050B Chromium 
3050B Copper 
3050B Lead 
CLP Mercury 
3050B Nickel 
3050B Silver 
3050B Zinc 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM- I 




ANALYTICAL @ 
RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS Sample ID: WC-05 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45E QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5682 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Date Sampled: 04/08/04 
Reported: 04/22/04 Date Received: 04/09/04 

Percent Total Solids: 55.7% 

Prep Prep Analysis Analysis 
Meth Date Method Date CAS Number Analyte RL mg/kg-dry Q 

3050B Antimony 
3050B Arsenic 
3050B Cadmium 
3050B Chromium 

3050B Copper 
3050B Lead 
CLP Mercury 

3050B Nickel 
3050B Silver 
3050B Zinc 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM- I 




INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS Sample ID: WC-06 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45F QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5683 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Date Sampled: 04/08/04 
Reported: 04/22/04 Date Received: 04/09/04 

Percent Total Solids: 71.0% 

Prep Prep Analysis Analysis 
Meth Date Method Date CAS Number Analyte RL mg/kg-d~ Q 

3050B Antimony 
3050B Arsenic 
3050B Cadmium 
3050B Chromium 
3050B Copper 
3050B Lead 
CLP Mercury 
3050B Nickel 
3050B Silver 
3050B Zinc 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM-I 




A N A I C A L  @ 
RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS Sample ID: WC-07 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45G QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5684 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Date Sampled: 04/08/04 
Reported: 04/22/04 Date Received: 04/09/04 

Percent Total Solids: 85.4% 

Prep Prep Analysis Analysis 
Meth Date Method Date CAS Number Analyte RL mg/kg-dry Q 

3050B Antimony 
3050B Arsenic 
3050B Cadmium 
3050B Chromium 

3050B Copper 

3050B Lead 

CLP Mercury 
3050B Nickel 

3050B Silver 
3050B Zinc 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM-I 




ANALYTICAL @ 
RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS Sample ID: WC-09 

Page 1 of 1 SAMPLE 


Lab Sample ID: GN45H QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5685 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authorize @- Date Sampled: 04/08/04 
Reported: 04/22/04 Date Received: 04/09/04 

Percent Total Solids: 70.2% 


Prep Prep Analysis Analysis 

Meth Date Method Date CAS Number Analyte RL mg/kg-dry 


3050B Antimony 

3050B Arsenic 

3050B Cadmium 

3050B Chromium 

3050B Copper 

3050B Lead 

CLP Mercury 

3050B Nickel 

3050B Silver 

3050B Zinc 


U-Analyte undetected at given RL 

RL-Reporting Limit 


FORM-I 




ANALYTICAL @ 
RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS Sample ID: SC-04 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45I QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5686 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authorize Date Sampled: 04/08/04 
Reported: 04/22/04 Date Received: 04/09/04 

Percent Total Solids: 91.3% 

Prep Prep Analysis Analysis 
Me th Date Method Date CAS Number Analyte RL mg/kg-dry Q 

3050B Antimony 
3050B Arsenic 
3050B Cadmium 
3050B Chromium 

3050B Copper 

3050B Lead 

CLP Mercury 
3050B Nickel 

3050B Silver 
3050B Zinc 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM-I 




ANALYTICAL @ 
RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS Sample ID: SC-03 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45J QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5687 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authorized- &-Reported: 04/22/04 

Date Sampled: 04/08/04 
Date Received: 04/09/04 

Percent Total Solids: 89.6% 

Prep Prep Analysis Analysis 
Me th Date Method Date CAS Number Analyte RL mg/kg-dry Q 

3050B Antimony 
3050B Arsenic 
3050B Cadmium 
3050B Chromium 

3050B Copper 

3050B Lead 

CLP Mercury 
3050B Nickel 

3050B Silver 

3050B Zinc 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM-I 




INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS 

Page 1 of 1 


Lab Sample ID: GN45K 

LIMS ID: 04-5688 

Matrix: Sediment 

Data Release Authorize 

Reported: 04/22/04 


Percent Total Solids: 90.9% 


Prep Prep Analysis Analysis 

Meth Date Method Date 


3050B 

3050B 

3050B 

3050B 

3050B 

3050B 

CLP 

3050B 

3050B 

3050B 


U-Analyte undetected at given RL 

RL-Reporting Limit 


ANALYTICAL @ 
RESOURCES 

Sample ID: SC-02 

SAMPLE 


QC Report No: GN45-Dalton, Olmsted & Fuglevand 
Project: Head of Thea Foss 

PAP-001-04 
Date Sampled: 04/08/04 
Date Received: 04/09/04 

CAS Number Analyte RL mg/kg-dJT Q 


Antimony 

Arsenic 

Cadmium 

Chromium 


Copper 


Lead 

Mercury 

Nickel 

Silver 

Zinc 


FORM- I 




RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 

TOTAL METALS Sample ID: SC-01 

Page 1 of 1 SAMPLE 


Lab Sample ID: GN45L QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5689 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authorize Date Sampled: 04/08/04 
Reported: 04/22/04 Date Received: 04/09/04 

Percent Total Solids: 92.0% 


Prep Prep Analysis Analysis 
Meth Date Method Date CAS Number Analyte RL m g / k g - w  Q 

3050B Antimony 
3050B Arsenic 
3050B Cadmium 
3050B Chromium 

3050B Copper 

3050B Lead 

CLP Mercury 
3050B Nickel 

3050B Silver 
3050B Zinc 

U-Analyte undetected at given RL 

RL-Reporting Limit 


FORM-I 




ANALYTICAL @ 
RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS Sample ID: WC-01 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45M QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5690 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Date Sampled: 04/08/04 
Reported: 04/22/04 Date Received: 04/09/04 

Percent Total Solids: 89.2% 

Prep Prep Analysis Analysis 
Meth Date Method Date CAS Number Analyte RL mg/kg-- Q 

3050B Antimony 
3050B Arsenic 
3050B Cadmium 
3050B Chromium 

3050B Copper 

3050B Lead 

CLP Mercury 
3050B Nickel 

3050B Silver 
3050B Zinc 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM- I 




INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS Sample ID: WC-11 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45N QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5691 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authorize %-Reported: 04/22/04 

Date Sampled: 04/08/04 
Date Received: 04/09/04 

Percent Total Solids: 80.6% 

Prep Prep Analysis Analysis 
Me th Date Method Date CAS Number Analyte RL mg/kg-dry Q 

3050B Antimony 
3050B Arsenic 
3050B Cadmium 
3050B Chromium 

3050B Copper 

3050B Lead 
CLP Mercury 
3050B Nickel 

3050B Silver 
3050B Zinc 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM- I 



ANALYTICAL @ 
RESOURCES 

INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS Sample ID: WC-13 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN450 QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5692 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Date Sampled: 04/08/04 
Reported: 04/22/04 Date Received: 04/09/04 

Percent Total Solids: 84.0% 

Prep Prep Analysis Analysis 
Me th Date Method Date CAS Number Analyte RL m g / k g - W  Q 

3050B Antimony 
3050B Arsenic 
3050B Cadmium 
3050B Chromium 
3050B Copper 
3050B Lead 
CLP Mercury 
3050B Nickel 
3050B Silver 
3050B Zinc 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM- I 




RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS Sample ID: WC-08 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45P QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5693 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Date Sampled: 04/08/04 
Reported: 04/22/04 Date Received: 04/09/04 

Percent Total Solids: 83.0% 

Prep Prep Analysis Analysis 
Meth Date Method Date CAS Number Analyte RL mg/kg-dJT Q 

3050B Antimony 
3050B Arsenic 
3050B Cadmium 
3050B Chromium 

3050B Copper 

3050B Lead 

CLP Mercury 
3050B Nickel 

3050B Silver 
3050B Zinc 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM- I 




ANALWICAL @ 
RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS Sample ID: WC-14 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45Q QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5694 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Date Sampled: 04/09/04 
Reported: 04/22/04 Date Received: 04/09/04 

Percent Total Solids: 73.2% 

Prep Prep Analysis Analysis 
Meth Date Method Date CAS Number Analyte RL mg/kg-dr~ Q 

3050B Antimony 
3050B Arsenic 
3050B Cadmium 
3050B Chromium 

3050B Copper 

3050B Lead 

CLP Mercury 
3050B Nickel 

3050B Silver 
3050B Zinc 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM-I 




ANALYTICAL @ 
RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS Sample ID: WC-10 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45R QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5695 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Date Sampled: 04/09/04 
Reported: 04/22/04 Date Received: 04/09/04 

Percent Total Solids: 77.3% 

Prep Prep Analysis Analysis 
Meth Date Method Date CAS Number Analyte RL mg/kg-dr~ Q 

3050B Antimony 
3050B Arsenic 
3050B Cadmium 
3050B Chromium 

3050B Copper 

3050B Lead 
CLP Mercury 
3050B Nickel 

3050B Silver 
3050B Zinc 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM-I 




ANAL.ICAL @ 
RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS Sample ID: WC-12 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45S QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5696 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Date Sampled: 04/09/04 
Reported: 04/22/04 Date Received: 04/09/04 

Percent Total Solids: 85.4% 

Prep Prep Analysis Analysis 
Meth Date Method Date CAS Number Analyte RL mg/kg-- Q 

3050B Antimony 
3050B Arsenic 
3050B Cadmium 
3050B Chromium 
3050B Copper 
3050B Lead 
CLP Mercury 
3050B Nickel 
3050B Silver 
3050B Zinc 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM-I 




RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS Sample ID: METHOD BLANK 
Page 1 of 1 

Lab Sample ID: GN45MB QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5679 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authorized. Date Sampled: NA 
Reported: 04/22/04 Date Received: NA 

Percent Total Solids: NA 

Prep Prep Analysis Analysis 
Meth Date Method Date CAS Number Analyte RL mg/kg-dry Q 

3050B Antimony 
3050B Arsenic 
3050B Cadmium 
3050B Chromium 
3050B Copper 
3050B Lead 
CLP Mercury 
3050B Nickel 
3050B Silver 
3050B Zinc 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM-I 




ANALYTICAL @ 
RESOURCES 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 
TOTAL METALS Sample ID: LAB CONTROL 
Page 1 of 1 

Lab Sample I D :  GN45LCS QC Report  No: GN45-Dalton, Olmsted & Fuglevand 
LIMS I D :  04-5679 P r o j e c t :  Head of Thea Foss 
Mat r ix :  Sediment PAP-001-04 
Data Re lease  Date Sampled: NA 
Reported: 04/22/04 Date Received: NA 

BLANK SPIKE QUALITY CONTROL REPORT 


Analysis Spike Spike % 
Analyte Method Found Added Recovery Q 

Antimony 
A r s e n i c  
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Nickel  
S i l v e r  
Zinc 

Reported i n  mg/kg-dry 

N-Control l i m i t  n o t  met 
Cont ro l  L i m i t s :  80-120% 

FORM-VI I 




Analytical Resources, Incorporated 
Analytical Chemists and Consultants 

Client: Dalton, Olmsted & Fugelvand Project No.: GN45 

Client Project: Head of Thea Foss 

Case Narrative 

1. The samples were submitted for grain size analysis according to PSEP 
methodology. 

2. The samples were run in a single batch, and one sample was chosen for triplicate 
analysis. The triplicate data is reported on the QA summary. 

3. Some of the samples were mostly sand and contained fewer than the required 5 
grams in the pipette portion of the analysis. When this occurs, we generally run the 
samples anyway, and flag the data. The principle problem with this is that because 
there is so little material, random weighing errors occur. This can either make the 
amount retained in a given phi size appear to be more than the amount in the next 
larger phi size, or give a negative value for the mass in a given phi size. In this 
condition, we generally adjust the value in the offending phi size to a value that is 
reasonable and/or eliminates the negative values. This was done on samples WC-
07 and SC-01. 

4. Samples WC-06, WC-07, WC-08, WC-12, SC-01, SC-02, and SC-04 had less than 
the required 5 grams in the pipette portion. Our balance has a capacity of 200 g (by 
0.0001 g), and a sample size that would give 5 grams of fines could not be split and 
stay within the capacity of the balance. 

5. Large, non-representative rocks were removed from the following samples: WC-01, 
SC-03, and SC-04. These rocks were greater than '!4 inch diameter. \ 

6. The data is provided in summary tables and plots. 
7. There were no other noted anomalies in the samples or methods on this project. 

Date:Approved by: 
Title: 

4611 South 134th Place, Suite 100 Tukwila WA 98168 206-695-6200 206-695-6201 fax 
I 



A N A L I C A L  @ 
RESOURCES 
INCORPORATED 

Dalton, Olmsted & Fugelvand 
Head of Thea Foss 

PSEP Total Solids Analysis 
Percent of Wet Weight 

Triplicate Average 
Standard Deviation 

%RSD 0.40 



QA SUMMARY 

PROJECT: Dalton, Olrnsted & Fugelvand Project No.: Head of Thea Foss 

ARI Triplicate Sample ID: GN45B Batch No.: GN45 -01 

Client Triplicate Sample ID: WC-03-A Page: 1 of 1 

RESOURCES 
INCORPORATED 

" ARl Internal QA limits = 95-105% 

Notes to the Testing: 

1 .  See narrative for discussion of testing, I 



RESOURCES 
INCORPORATED 

Dalton, Olmsted & Fugelvand 
Head of Thea Foss 

Apparent Grain Size Distribution Summary 
Percent Finer Than Indicated Size 

Notes to the Testing: 

1. Apparent grain size distributions according to PSEP protocols. 



ANALYTICAL @ 
RESOURCES 
INCORPORATED 

Dalton, Olmsted & Fugelvand 

Head of Thea Foss 


Apparent Grain Size Distribution Summary 

Percent Retained in Each Size Fraction 


Sample No. Gravel 
Very 

Coarse 
Sand 

Coarse 
Sand 

Medium 
Sand 

Fine Sand 
Very Fine 

Sand 
Coarse 

Silt 
Medium 

Silt 
Fine Silt 

Very Fine 
Silt 

Clay 

Phi Size > -1 - I t 0 0  Oto1 I t 0 2  2 t o 3  3 t o 4  4 t o 5  5 t o 6  6 t o 7  7 t o 8  8 t o 9  9 to10  < I 0  

Sieve Size 
(microns) 

> # l o  
(2000) 

l o t 0 1 8  
( 2 ~ ~ ~ - 1 0 0 0 )  

18-35 
(7000-500) 

35-60 
(500-250) 

60-120 
(250-125) 

120-230 
(125.62) 

62.5-31'0 31'0-15'6 15'6-7'8 7'8-3'9 3'9-2'0 2'0-1'0 c1.0 

Notes to the Testing: 

1. Apparent grain size distributions according to PSEP protocols. 

GN45 
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ANALYTICAL@ ; 
RESOURCES 
INCORPORATED 

PSEP Grain Size Distribution 
Tr~plicate Sample Plot 

10000 1000 100 10 1 

Particle Diameter (microns) 
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RESOURCES 
INCORPORATED 

-


PSEP Grain Size Distribution 
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RESOURCES 
INCORPORATED 

PSEP Grain Size Distribution 
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ANALYTICAL @ 
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INCORPORATED 

PSEP Grain Size Distribution 
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ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Semivolatiles by SW8270C GC/MS Sample ID: MB-042204 
Page 1 of 1 METHOD BLANK 

Lab Sample ID: MB-042204 QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5678 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release ~ u t h o r i z e d : m  Date Sampled: NA 
Reported: 05/11/04 Date Received: NA 

Date Extracted: 04/22/04 Sample Amount: 25.0 g 

Date Analyzed: 05/03/04 17:23 Final Extract Volume: 0.5 mL 

Instrument/~nalyst: ~ ~ 4 / V a n  Dilution Factor: 1.00 

GPC Cleanup: NO Percent Moisture: NA 


pH: NA 


CAS Number Analyte RL Result 


1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

2-Methylnaphthalene 

Dimethylphthalate 

Acenaphthylene 

Acenaphthene 

Diethylphthalate 

Fluorene 

Phenanthrene 

Anthracene 

Di-n-Butylphthalate 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

Benzo (a) anthracene 

bis(2-Ethylhexy1)phthalate 

Chrysene 

Di-n-Octyl phthalate 

Benzo (b) f luoranthene 

Benzo (k) f luoranthene 

Benzo (a) pyrene 

~ndeno(l,2,3-cd) pyrene 

Dibenz (a, h) anthracene 

~enzo(g, h, i) perylene 


Reported in pg/kg (ppb) 


Semivolatile Surrogate Recovery 


FORM I 




ANALICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Semivolatiles by SW8270C GC/MS Sample ID: MB-042204 
Page 1 of 1 METHOD BLANK 

Lab Sample ID: MB-042204 QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5696 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release ~uthorized:'- Date Sampled: NA 
Reported: 05/11/04 Date Received: NA 

Date Extracted: 04/22/04 Sample Amount: 25.0 g 

Date Analyzed: 05/07/04 20:57 Final Extract Volume: 0.5 mL 

~nstrument/Analyst: ~ ~ l / ~ a n  Dilution Factor: 1.00 

GPC Cleanup: NO Percent Moisture: NA 


pH: NA 


CAS Number Analyte RL Result 


1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

2-Methylnaphthalene 

Dimethylphthalate 

Acenaphthylene 

Acenaphthene 

Diethylphthalate 

Fluorene 

Phenanthrene 

Anthracene 

Di-n-Butylphthalate 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

Benzo (a) anthracene 

bis (2-Ethylhexy1)phthalate 

Chrysene 

Di-n-Octyl phthalate 

Benzo (b) fluoranthene 

Benzo(k)f luoranthene 

Benzo (a) pyrene 

Indeno(l,2,3-cd)pyrene 

Dibenz (a, h) anthracene 

Benzo (g, h, i) perylene 


Reported in ,ug/kg (ppb) 


Semivolatile Surrogate Recovery 


FORM I 




ANALICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Semivolatiles by SW8270C GC/MS Sample ID: WC-02 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45A QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5678 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release ~ u t h o r i z e d : w  Date Sampled: 04/08/04 
Reported: 05/11/04 Date Received: 04/09/04 

Date Extracted: 04/22/04 Sample Amount: 25.6 g-dry-wt 

Date Analyzed: 05/03/04 18:37 Final Extract Volume: 0.5 mL 

~nstrurnent/~nalyst: Dilution Factor: 2.00 
~ ~ 4 / ~ a n  


Percent Moisture: 32.6% 

pH: 7.2 


GPC Cleanup: NO 


CAS Number 


541-73-1 

106-46-7 

95-50-1 

120-82-1 

91-20-3 

91-57-6 

131-11-3 

208-96-8 

83-32-9 

84-66-2 

86-73-7 

85-01-8 

120-12-7 

84-74-2 

206-44-0 

129-00-0 

85-68-7 

56-55-3 

117-81-7 

218-01-9 

117-84-0 

205-99-2 

207-08-9 

50-32-8 

193-39-5 

53-70-3 

191-24-2 


Analyte 


1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

2-Methylnaphthalene 

Dimethylphthalate 

Acenaphthylene 

Acenaphthene 

Diethylphthalate 

Fluorene 

Phenanthrene 

Anthracene 

Di-n-Butylphthalate 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

Benzo (a) anthracene 

bis(2-Ethylhexy1)phthalate 

Chrysene 

Di-n-Octyl phthalate 

Benzo (b)fluoranthene 

Benzo (k)fluoranthene 

Benzo (a) pyrene 

1ndeno( l,2,3 -cd) pyrene 
Dibenz (a, h) anthracene 
Benzo ( g ,h,i)perylene 

Reported in ,ug/kg (ppb) 


Semivolatile Surrogate Recovery 


Result 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Semivolatiles by SW8270C GC/MS Sample ID: WC-03 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45B QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5679 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authorized: cC(\2/ Date Sampled: 04/08/04 
Reported: 05/11/04 Date Received: 04/09/04 

Date Extracted: 04/22/04 Sample Amount: 25.3 g-dry-wt 

Date Analyzed: 05/03/04 19:14 Final Extract Volume: 0.5 mL 

Instrument/Analyst: ~ ~ 4 / ~ a n  Dilution Factor: 2.00 

GPC Cleanup: NO Percent Moisture: 45.1% 


pH: 7.1 


CAS Number Analyte Result 


1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

2-Methylnaphthalene 

Dimethylphthalate 

Acenaphthylene 

Acenaphthene 

Diethylphthalate 

Fluorene 

Phenanthrene 

Anthracene 

Di-n-Butylphthalate 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

Benzo (a)anthracene 

bis(2-Ethylhexy1)phthalate 

Chrysene 

Di-n-Octyl phthalate 

Benzo (b) fluoranthene 

Benzo (k)fluoranthene 

Benzo (a) pyrene 

Indeno (l,2,3 -cd) pyrene 

Dibenz (a, h) anthracene 

Benzo (g, h,i) perylene 


Reported in ,ug/kg (ppb) 


Semivolatile Surrogate Recovery 


d5-Nitrobenzene 50.0% 2-Fluorobiphenyl 37.4% 

dl4-p-Terphenyl 29.4% d4-1,2-Dichlorobenzene 35.6% 

d5 -Phenol 53.3% 2-Fluorophenol 56.5% 

2,4,6-Tribromophenol 74.0% d4-2-Chlorophenol 59.5% 


FORM I 




ANALICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Sernivolatiles by SW8270C GC/MS Sample ID: WC-04 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45C QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5680 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release ~ u t h o r i z e d : m  Date Sampled: 04/08/04 
Reported: 05/11/04 Date Received: 04/09/04 

Date Extracted: 04/22/04 Sample Amount: 25.6 g-dry-wt 

Date Analyzed: 05/04/04 17:40 Final Extract Volume: 0.5 mL 

Instrument/~nalyst: ~ ~ 4 / ~ a n  Dilution Factor: 1.00 

GPC Cleanup: NO Percent Moisture: 28.9% 


pH: 7.0 


CAS Number Analyte RL Result 


1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

2-Methylnaphthalene 

Dimethylphthalate 

Acenaphthylene 

Acenaphthene 

Diethylphthalate 

Fluorene 

Phenanthrene 

Anthracene 

Di-n-Butylphthalate 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

Benzo (a) anthracene 

bis(2-~thylhexy1)phthalate 

Chrysene 

Di-n-Octyl phthalate 

Benzo (b)fluoranthene 

Benzo (k)fluoranthene 

Benzo (a) pyrene 

Indeno (l,2,3 -cd) pyrene 

Dibenz (a, h) anthracene 

Benzo (g, h, i) perylene 


Reported in ,ug/kg (ppb) 


Semivolatile Surrogate Recovery 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Semivolatiles by SW8270C GC/MS Sample ID: WC-Dup 1 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45D QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5681 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release ~uthorized:\h/\/ Date Sampled: 04/08/04 
Reported: 05/11/04 Date Received: 04/09/04 

Date Extracted: 04/22/04 Sample Amount: 25.1 g-dry-wt 

Date Analyzed: 05/04/04 18:17 Final Extract Volume: 0.5 mL 

Instrument/Analyst: N~4/Van Dilution Factor: 1.00 

GPC Cleanup: NO Percent Moisture: 30.4% 


pH: 7.1 


CAS Number Analyte Result 


541-73-1 1,3-Dichlorobenzene < 20 u 

106-46-7 1,4-Dichlorobenzene < 20 u 

95-50-1 1,2-Dichlorobenzene < 20 u 

120-82-1 1,2,4-Trichlorobenzene < 20 u 

91-20-3 Naphthalene 9 2 

91-57-6 2-Methylnaphthalene 24 

131-11-3 Dimethylphthalate < 20 u 

208-96-8 Acenaphthylene < 20 u 

83-32-9 Acenaphthene 6 1 

84-66-2 Diethylphthalate < 20 u 

86-73-7 Fluorene 3 0 

85-01-8 Phenanthrene 14 0 

120-12-7 Anthracene 4 5 

84-74-2 Di-n-Butylphthalate < 20 u 

206-44-0 Fluoranthene 190 

129-00-0 Pyrene 140 

85-68-7 Butylbenzylphthalate < 20 u 
56-55-3 Benzo (a) anthracene 6 4 

117-81-7 bis(2-Ethylhexy1)phthalate 2 9 0 

218-01-9 Chrysene 8 1 

117-84-0 Di-n-Octyl phthalate 25 

205-99-2 Benzo (b) fluoranthene 7 0 

207-08-9 Benzo (k)fluoranthene 66 

50-32-8 Benzo (a) pyrene 5 5 

193-39-5 Indeno (l,2,3 -cd) pyrene < 20 u 

53-70-3 Dibenz (a, h) anthracene < 20 u 

191-24-2 Benzo (g, h, ilperylene < 20 u 


Reported in pg/kg (ppb) 


Semivolatile Surrogate Recovery 


d5-Nitrobenzene 67.1% 2-Fluorobiphenyl 72.1% 

dl4-p-Terphenyl 72.2% d4-1,2-Dichlorobenzene 56.5% 

d5 -Phenol 56.3% 2-Fluorophenol 61.2% 

2,4,6-Tribromophenol 102% d4-2-Chlorophenol 64.3% 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Semivolatiles by SW8270C GC/MS Sample ID: WC-05 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45E QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5682 Project: Head of Thea Foss 

Matrix: Sediment PAP-001-04 

Data Release ~ u t h o r i z e d : w  Date Sampled: 04/08/04 

Reported: 05/11/04 Date Received: 04/09/04 


Date Extracted: 04/22/04 Sample Amount: 25.6 g-dry-wt 

Date Analyzed: 05/04/04 18:54 Final Extract Volume: 0.5 mL 

~nstrument/Analyst: ~ ~ 4 / ~ a n  Dilution Factor: 1.00 

GPC Cleanup: NO Percent Moisture: 37.7% 


pH: 7.1 


CAS Number Analyte RL Result 


1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

2-Methylnaphthalene 

Dimethylphthalate 

Acenaphthylene 

Acenaphthene 

Diethylphthalate 

Fluorene 

Phenanthrene 

Anthracene 

Di-n-Butylphthalate 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

Benzo (a) anthracene 

bis(2-~thylhexy1)phthalate 

Chrysene 

Di-n-Octyl phthalate 

Benzo (b)fluoranthene 

Benzo (k)fluoranthene 

Benzo (a) pyrene 

Indeno (l,2,3 -cd) pyrene 

Dibenz (a, h) anthracene 

Benzo (g, h, i) perylene 


Reported in pg/kg (ppb) 


Semivolatile Surrogate Recovery 


FORM I 




 ANAL^,@ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Semivolatiles by SW8270C GC/MS Sample ID: WC-06 
Page 1 of 1 REEXTRACT 

Lab Sample ID: GN45F QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5683 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authorized: Date Sampled: 04/08/04 
Reported: 05/13/04 Date Received: 04/09/04 

Date Extracted: 05/10/04 Sample Amount: 25.6 g-dry-wt 

Date Analyzed: 05/12/04 18:50 Final Extract Volume: 0.5 mL 

Instrument/Analyst: NTl/Van Dilution Factor: 1.00 

GPC Cleanup: NO Percent Moisture: 21.7% 


pH: 7.1 


CAS Number Analyte RL Result 


1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

2-Methylnaphthalene 

Dimethylphthalate 

Acenaphthylene 

Acenaphthene 

Diethylphthalate 

Fluorene 

Phenanthrene 

Anthracene 

Di-n-Butylphthalate 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

Benzo (a) anthracene 

bis(2-Ethylhexy1)phthalate 

Chrysene 

Di-n-Octyl phthalate 

Benzo (b) fluoranthene 

Benzo (k)fluoranthene 

Benzo (a) pyrene 

Indeno (l,2,3 -cd) pyrene 

Dibenz (a, h) anthracene 

Benzo (g, h,i)perylene 


Reported in pg/kg (ppb) 


Semivolatile Surrogate Recovery 


FORM I 




ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Semivolatiles by SW8270C GC/MS Sample ID: MB-051004 
Page 1 of 1 METHOD BLANK 

Lab Sample ID: MB-051004 QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5683 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authorized Date Sampled: NA 
Reported: 05/13/04 &@ Date Received: NA 

Date Extracted: 05/10/04 Sample Amount: 25.0 g 

Date Analyzed: 05/12/04 17:30 Final Extract Volume: 0.5 mL 

Instrument/Analyst: NTl/Van Dilution Factor: 1.00 

GPC Cleanup: NO Percent Moisture: NA 


pH: NA 


CAS Number Analyte RL Result 


1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

2-Methylnaphthalene 

Dimethylphthalate 

Acenaphthylene 

Acenaphthene 

Diethylphthalate 

Fluorene 

Phenanthrene 

Anthracene 

Di-n-Butylphthalate 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

Benzo (a) anthracene 

bis(2-Ethylhexy1)phthalate 

Chrysene 

Di-n-Octyl phthalate 

Benzo (b) fluoranthene 

Benzo(k)fluoranthene 

Benzo (a) pyrene 

Indeno( l,2,3-cd) pyrene 

Dibenz (a, h) anthracene 

Benzo (g, h, i) perylene 


Reported in pg/kg (ppb) 


Semivolatile Surrogate Recovery 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Semivolatiles by SW8270C GC/MS Sample ID: WC-07 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45G QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5684 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release ~ u t h o r i z e d w  Date Sampled: 04/08/04 
Reported: 05/11/04 Date Received: 04/09/04 

Date Extracted: 04/22/04 Sample Amount: 26.0 g-dry-wt 
Date Analyzed: 05/05/04 21:50 Final Extract Volume: 0.5 mL 
~nstrument/Analyst: NT4/Van Dilution Factor: 1.00 
GPC Cleanup: NO Percent Moisture: 14.5% 

pH: 7.3 

CAS Number Analyte Result 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

2-Methylnaphthalene 

Dimethylphthalate 

Acenaphthylene 

Acenaphthene 

Diethylphthalate 

Fluorene 

Phenanthrene 

Anthracene 

Di-n-Butylphthalate 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

Benzo (a) anthracene 

bis (2-Ethylhexy1)phthalate 

Chrysene 

Di-n-Octyl phthalate 

Benzo (b) f luoranthene 

Benzo(k)f luoranthene 

Benzo(a)pyrene 

Indeno (l,2,3-cd)pyrene 

Dibenz (a, h) anthracene 


Reported in pg/kg (ppb) 


Semivolatile Surrogate Recovery 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Semivolatiles by SW8270C GC/MS Sample ID: WC-09 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45H QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5685 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authorized: % A d  Date Sampled: 04/08/04 
Reported: 05/11/04 Date Received: 04/09/04 

Date Extracted: 04/22/04 Sample Amount: 25.4 g-dry-wt 

Date Analyzed: 05/04/04 20:45 Final Extract Volume: 0.5 mL 

Instrument/~nalyst: ~ ~ 4 / V a n  Dilution Factor: 1.00 

GPC Cleanup: NO Percent Moisture: 23.2% 


pH: 7.3 


CAS Number Analyte RL Result 


1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

2-Methylnaphthalene 

Dimethylphthalate 

Acenaphthylene 

Acenaphthene 

Diethylphthalate 

Fluorene 

Phenanthrene 

Anthracene 

Di-n-Butylphthalate 

Fluoranthene 

Pyrene 

~utylbenzylphthalate 

Benzo (a) anthracene 

bis(2-Ethylhexy1)phthalate 

Chrysene 

Di-n-Octyl phthalate 

Benzo (b) fluoranthene 

Benzo (k) f luoranthene 

Benzo (a) pyrene 

1ndeno(l,2,3-~d)pyrene 

Dibenz(a,h) anthracene 

Benzo (g, h, i) perylene 


Reported in pg/kg (ppb) 


Semivolatile Surrogate Recovery 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Semivolatiles by SW8270C GC/MS Sample ID: SC-04 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45I QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5686 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release ~uthorized:hCNVJ Date Sampled: 04/08/04 
Reported: 05/11/04 Date Received: 04/09/04 

Date Extracted: 04/22/04 Sample Amount: 25.7 g-dry-wt 

Date Analyzed: 05/04/04 21:22 Final Extract Volume: 0.5 mL 

Instrument/Analyst: ~ ~ 4 / ~ a n  Dilution Factor: 1.00 

GPC Cleanup: NO Percent Moisture: 6.2% 


pH: 7.8 


CAS Number Analyte RL Result 


1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

2-Methylnaphthalene 

Dimethylphthalate 

Acenaphthylene 

Acenaphthene 

Diethylphthalate 

Fluorene 

Phenanthrene 

Anthracene 

Di-n-Butylphthalate 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

Benzo (a) anthracene 

bis(2-Ethylhexy1)phthalate 

Chrysene 

Di-n-Octyl phthalate 

Benzo (b) f luoranthene 

Benzo (k) fluoranthene 

Benzo (a) pyrene 

Indeno(l,2,3-cdlpyrene 

Dibenz (a, h) anthracene 

~enzo(g, h, i) perylene 


Reported in pg/kg (ppb) 


Semivolatile Surrogate Recovery 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Semivolatiles by SW8270C GC/MS Sample ID: SC-03 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45J QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5687 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release ~ u t h o r i z e d : w  Date Sampled: 04/08/04 
Reported: 05/11/04 Date Received: 04/09/04 

Date Extracted: 04/22/04 Sample Amount: 25.3 g-dry-wt 

Date Analyzed: 05/04/04 21:59 Final Extract Volume: 0.5 mL 

Instrument/Analyst: ~ ~ 4 / ~ a n  Dilution Factor: 1.00 

GPC Cleanup: NO Percent Moisture: 10.2% 


pH: 7.2 


CAS Number Analyte RL Result 


1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

2-Methylnaphthalene 

Dimethylphthalate 

Acenaphthylene 

Acenaphthene 

Diethylphthalate 

Fluorene 

Phenanthrene 

Anthracene 

Di-n-Butylphthalate 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

Benzo (a) anthracene 

bis(2-Ethylhexy1)phthalate 

Chrysene 

Di-n-Octyl phthalate 

Benzo (b) fluoranthene 

Benzo (k)fluoranthene 

Benzo (a) pyrene 

Indeno(l,2,3-cdlpyrene 

Dibenz (a, h) anthracene 

Benzo (g, h, i) perylene 


Reported in pg/kg (ppb) 


Semivolatile Surrogate Recovery 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Semivolatiles by SW8270C GC/MS Sample ID: SC-03 
Page 1 of 1 MATRIX SPIKE 

Lab Sample ID: GN45J QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5687 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authorized:"CF\j Date Sampled: 04/08/04 
Reported: 05/11/04 Date Received: 04/09/04 

Date Extracted: 04/22/04 Sample Amount: 25.5 g-dry-wt 

Date Analyzed: 05/04/04 22:35 Final Extract Volume: 0.5 mL 

Instrument/Analyst: ~ ~ 4 / V a n  Dilution Factor: 1.00 

GPC Cleanup: NO Percent Moisture: 10.2% 


pH: 7.2 


CAS Number Analyte RL Result 


1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

2-Methylnaphthalene 

Dimethylphthalate 

Acenaphthylene 

Acenaphthene 

Diethylphthalate 

Fluorene 

Phenanthrene 

Anthracene 

Di-n-Butylphthalate 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

Benzo (a) anthracene 


Chrysene 

Di-n-Octyl phthalate 

Benzo (b) fluoranthene 

Benzo (k)fluoranthene 

Benzo (a) pyrene 

1ndeno (l,2,3-cd) pyrene 

Dibenz (a, h) anthracene 

Benzo (g, h,i)perylene 


Reported in pg/kg (ppb) 


Semivolatile Surrogate Recovery 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Semivolatiles by SW8270C GC/MS Sample ID: SC-03 
Page 1 of 1 MATRIX SPIKE DUPLICATE 

Lab Sample ID: GN45J QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5687 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authorized:w Date Sampled: 04/08/04 
Reported: 05/11/04 Date Received: 04/09/04 

Date Extracted: 04/22/04 Sample Amount: 25.3 g-dry-wt 
Date Analyzed: 05/05/04 21:13 Final Extract Volume: 0.5 mL 
Instrument/Analyst: ~ ~ 4 / ~ a n  Dilution Factor: 1.00 
GPC Cleanup: NO 


CAS Number 


541-73-1 

106-46-7 

95-50-1 

120-82-1 

91-20-3 

91-57-6 

131-11-3 

208-96-8 

83-32-9 

84-66-2 

86-73-7 

85-01-8 

120-12-7 

84-74-2 

206-44-0 

129-00-0 

85-68-7 

56-55-3 

117-81-7 

218-01-9 

117-84-0 

205-99-2 

207-08-9 

50-32-8 

193-39-5 

53-70-3 

191-24-2 


Percent Moisture: 10.2% 

pH: 7.2 


Analyte Result 


1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

2-Methylnaphthalene 

Dimethylphthalate 

Acenaphthylene 

Acenaphthene 

Diethylphthalate 

Fluorene 

Phenanthrene 

Anthracene 

Di-n-Butylphthalate 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

Benzo (a) anthracene 

bis(2-Ethylhexy1)phthalate 

Chrysene 
Di-n-Octyl phthalate 
Benzo (b) f luoranthene 
Benzo (k) f luoranthene 
Benzo (a) pyrene 
1ndeno (l,2,3-cdlpyrene 
Dibenz (a, h) anthracene 
Benzo (g ,h, i ) perylene 

Reported in pg/kg (ppb) 


Semivolatile Surrogate Recovery 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Semivolatiles by SW8270C GC/MS Sample ID: SC-02 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45K QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5688 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release ~ u t h o r i z e d : w  Date Sampled: 04/08/04 
Reported: 05/11/04 Date Received: 04/09/04 

Date Extracted: 04/22/04 Sample Amount: 25.7 g-dry-wt 

Date Analyzed: 05/05/04 22:27 Final Extract Volume: 0.5 mL 

Instrument/Analyst: N~4/Van Dilution Factor: 1.00 

GPC Cleanup: NO 


CAS Number 


541-73-1 

106-46-7 

95-50-1 

120-82-1 

91-20-3 

91-57-6 

131-11-3 

208-96-8 

83-32-9 

84-66-2 

86-73-7 

85-01-8 

120-12-7 

84-74-2 

206-44-0 

129-00-0 

85-68-7 

56-55-3 

117-81-7 

218-01-9 

117-84-0 

205-99-2 

207-08-9 

50-32-8 

193-39-5 

53-70-3 

191-24-2 


Percent Moisture: 6.8% 

pH: 7.5 


Analyte Result 


1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

2-Methylnaphthalene 

Dimethylphthalate 

Acenaphthylene 

Acenaphthene 

Diethylphthalate 

Fluorene 

Phenanthrene 

Anthracene 

Di-n-Butylphthalate 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

Benzo (a) anthracene 

bis(2-Ethylhexy1)phthalate 

Chrysene 

Di-n-Octyl phthalate 

Benzo (b) f luoranthene 

Benzo (k) f luoranthene 

Benzo (a) pyrene 

Indeno (l,2,3-cd) 
pyrene 

Dibenz (a, h) anthracene 

Benzo (g, h, i) perylene 


Reported in pg/kg (ppb) 


Semivolatile Surrogate Recovery 


FORM I 




ANALICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Semivolatiles by SW8270C GC/MS Sample ID: SC-01 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45L QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5689 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authorized: Date Sampled: 04/08/04 
Reported: 05/11/04 Date Received: 04/09/04 

Date Extracted: 04/22/04 Sample Amount: 26.1 g-dry-wt 

Date Analyzed: 05/05/04 23:03 Final Extract Volume: 0.5 mL 

Instrument/Analyst: NT4/Van Dilution Factor: 1.00 

GPC Cleanup: NO Percent Moisture: 7.8% 


pH: 7.4 


CAS Number Analyte RL Result 


1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

2-Methylnaphthalene 

Dimethylphthalate 

Acenaphthylene 

Acenaphthene 

Diethylphthalate 

Fluorene 

Phenanthrene 

Anthracene 

Di-n-Butylphthalate 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

Benzo (a) anthracene 

bis(2-Ethylhexy1)phthalate 

Chrysene 

Di-n-Octyl phthalate 

Benzo (b) f luoranthene 

Benzo(k)fluoranthene 

Benzo (a) pyrene 

Indeno (l,2,3 -cd) pyrene 

Dibenz (a, h) anthracene 

Benzo (g, h, i) perylene 


Reported in pg/kg (ppb) 


Semivolatile Surrogate Recovery 


FORM I 




ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Sernivolatiles by SW8270C GC/MS Sample ID: WC-01 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45M QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5690 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authorized:w Date Sampled: 04/08/04 
Reported: 05/11/04 Date Received: 04/09/04 

Date Extracted: 04/22/04 Sample Amount: 25.4 g-dry-wt 

Date Analyzed: 05/05/04 23:40 Final Extract Volume: 0.5 mL 

Instrument/~nalyst: N~4/Van Dilution Factor: 2.00 

GPC Cleanup: NO Percent Moisture: 12.8% 


pH: 7.3 


CAS Number Analyte RL Result 

1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Naphthalene 
2-Methylnaphthalene 
Dimethylphthalate 
Acenaphthylene 
Acenaphthene 
Diethylphthalate 
Fluorene 
Phenanthrene 
Anthracene 
Di-n-Butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
Benzo (a) anthracene 
bis(2-Ethylhexy1)phthalate 
Chrysene 
Di-n-Octyl phthalate 
Benzo (b)fluoranthene 
Benzo (k)fluoranthene 
Benzo (a) pyrene 
1ndeno (l,2, 3-cd) pyrene 
Dibenz (a, h) anthracene 
Benzo (g,h, i) perylene 

Reported in pg/kg (ppb) 

Semivolatile Surrogate Recovery 

d5-Nitrobenzene 78.3% 2-Fluorobiphenyl 75.6% 
dl4-p-Terphenyl 68.1% d4-1,2-Dichlorobenzene 65.1% 
d5 -Phenol 61.7% 2-Fluorophenol 67.3% 
2,4,6-Tribromophenol 101% d4-2-Chlorophenol 66.0% 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Semivolatiles by SW8270C GC/MS Sample ID: WC-11 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45N QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5691 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release ~uthorized:hDRMj Date Sampled: 04/08/04 
Reported: 05/11/04 Date Received: 04/09/04 

Date Extracted: 04/22/04 Sample Amount: 25.7 g-dry-wt 

Date Analyzed: 05/06/04 00:16 Final Extract Volume: 0.5 mL 

Instrument/Analyst: ~ ~ 4 / ~ a n  Dilution Factor: 2.00 

GPC Cleanup: NO Percent Moisture: 17.0% 


pH: 7.3 


CAS Number Analyte RL Result 


1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

2-Methylnaphthalene 

Dimethylphthalate 

Acenaphthylene 

Acenaphthene 

Diethylphthalate 

Fluorene 

Phenanthrene 

Anthracene 

Di-n-Butylphthalate 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

Benzo (a) anthracene 

bis(2-Ethylhexy1)phthalate 

Chrysene 

Di-n-Octyl phthalate 

Benzo (b) f luoranthene 

Benzo (k)fluoranthene 

Benzo (a) pyrene 

Indeno (l,2,3 -cd) pyrene 

Dibenz (a, h) anthracene 

Benzo (g, h, i) perylene 


Reported in pg/kg (ppb) 


Semivolatile Surrogate Recovery 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Semivolatiles by SW8270C GC/MS Sample ID: WC-13 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN450 QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5692 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authorized:- Date Sampled: 04/08/04 
Reported: 05/11/04 Date Received: 04/09/04 

Date Extracted: 04/22/04 Sample Amount: 25.5 g-dry-wt 

Date Analyzed: 05/06/04 00:53 Final Extract Volume: 0.5 mL 

Instrument/Analyst: NT4/Van Dilution Factor: 1.00 

GPC Cleanup: NO Percent Moisture: 13.5% 


pH: 7.6 


CAS Number Analyte RL Result 


1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

2-Methylnaphthalene 

Dimethylphthalate 

Acenaphthylene 

Acenaphthene 

Diethylphthalate 

Fluorene 

Phenanthrene 

Anthracene 

Di-n-Butylphthalate 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

Benzo (a) anthracene 

bis(2-Ethylhexy1)phthalate 

Chrysene 

Di-n-Octyl phthalate 

Benzo (b) fluoranthene 

Benzo(k)fluoranthene 

Benzo (a) pyrene 

Indeno(l,2,3-cd)pyrene 

Dibenz (a, h) anthracene 

Benzo (g, h,i)perylene 


Reported in pg/kg (ppb) 


Semivolatile Surrogate Recovery 


FORM I 




ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Semivolatiles by SW8270C GC/MS Sample ID: WC-08 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45P QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5693 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authorized:+ Date Sampled: 04/08/04 
Reported: 05/11/04 Date Received: 04/09/04 

Date Extracted: 04/22/04 Sample Amount: 25.9 g-dry-wt 

Date Analyzed: 05/06/04 01:29 Final Extract Volume: 0.5 mL 

~nstrument/~nalyst: Dilution Factor: 1.00 
NT4/Van 

GPC Cleanup: NO Percent Moisture: 16.9% 


pH: 7.2 


CAS Number Analyte RL Result 


1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

2-Methylnaphthalene 

Dimethylphthalate 

Acenaphthylene 

Acenaphthene 

Diethylphthalate 

Fluorene 

Phenanthrene 

Anthracene 

Di-n-Butylphthalate 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

Benzo (a) anthracene 

bis(2-~thylhexy1)phthalate 

Chrysene 

Di-n-Octyl phthalate 

Benzo (b) fluoranthene 

Benzo ( k )fluoranthene 

Benzo (a) pyrene 

Indeno (l,2,3 -cd) pyrene 

~ibenz(a, h) anthracene 

~enzo(g, h, i) perylene 


Reported in pg/kg (ppb) 


Semivolatile Surrogate Recovery 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Semivolatiles by SW8270C GC/MS Sample ID: WC-14 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45Q QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5694 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release ~ u t h o r i z e d : w  Date Sampled: 04/09/04 
Reported: 05/11/04 Date Received: 04/09/04 

Date Extracted: 04/22/04 Sample Amount: 25.6 g-dry-wt 
Date Analyzed: 05/06/04 02:05 Final Extract Volume: 0.5 mL 
~nstrument/~nalyst:NT4/Van Dilution Factor: 1.00 
GPC Cleanup: NO Percent Moisture: 20.7% 

pH: 7.2 

CAS Number Analyte Result 

541-73-1 1,3-Dichlorobenzene < 19 U 
106-46-7 1,4-Dichlorobenzene < 19 U 
95-50-1 1,2-Dichlorobenzene < 19 U 
120-82-1 1,2,4-Trichlorobenzene < 19 U 
91-20-3 Naphthalene < 19 U 
91-57-6 2-Methylnaphthalene < 19 U 
131-11-3 Dimethylphthalate < 19 U 
208-96-8 Acenaphthylene < 19 U 
83-32-9 Acenaphthene < 19 U 
84-66-2 Diethylphthalate < 19 U 
86-73-7 Fluorene < 19 U 
85-01-8 Phenanthrene 2 0 
120-12-7 Anthracene < 19 U 
84-74-2 Di-n-Butylphthalate 32 
206-44-0 Fluoranthene 38 
129-00-0 Pyrene 2 8 
85-68-7 Butylbenzylphthalate < 19 U 
56-55-3 Benzo (a) anthracene < 19 U 
117-81-7 bis(2-Ethylhexy1)phthalate 76 
218-01-9 Chrysene < 19 U 
117-84-0 Di-n-Octyl phthalate < 19 U 
205-99-2 Benzo (b) fluoranthene < 19 U 
207-08-9 Benzo (k) f luoranthene < 19 U 
50-32-8 Benzo (a) pyrene < 19 U 
193-39-5 Indeno (l,2,3 -cd) pyrene < 19 U 
53-70-3 Dibenz (a, h) anthracene < 19 U 
191-24-2 Benzo (g, h, i) perylene < 19 U 

Reported in pg/kg (ppb) 


Semivolatile Surrogate Recovery 


FORM I 




ANAWTICXL@ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Semivolatiles by SW8270C GC/MS Sample ID: WC-10 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45R QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5695 Project: Head of Thea Foss 

Matrix: Sediment PAP-001-04 

Data Release Authorized:w Date Sampled: 04/09/04 

Reported: 05/11/04 Date Received: 04/09/04 


Date Extracted: 04/22/04 Sample Amount: 25.5 g-dry-wt 

Date Analyzed: 05/07/04 22:54 Final Extract Volume: 0.5 mL 

~nstrument/~nalyst: Dilution Factor: 1.00 
N~l/Van 

GPC Cleanup: NO Percent Moisture: 18.8% 


pH: 7.3 


CAS Number Analyte RL Result 


1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

2-Methylnaphthalene 

Dimethylphthalate 

Acenaphthylene 

Acenaphthene 

Diethylphthalate 

Fluorene 

Phenanthrene 

Anthracene 

Di-n-Butylphthalate 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

Benzo (a) anthracene 

bis(2-Ethylhexy1)phthalate 

Chrysene 

Di-n-Octyl phthalate 

Benzo (b) f luoranthene 

Benzo (k) f luoranthene 

Benzo (a) pyrene 

Indeno (l,2,3 -cd) pyrene 

Dibenz (a, h) anthracene 

Benzo (g, h, i)perylene 


Reported in pg/kg (ppb) 


Semivolatile Surrogate Recovery 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Semivolatiles by SW8270C GC/MS Sample ID: WC-12 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45S QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5696 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release ~uthorized :w Date Sampled: 04/09/04 
Reported: 05/11/04 Date Received: 04/09/04 

Date Extracted: 04/22/04 Sample Amount: 25.8 g-dry-wt 

Date Analyzed: 05/07/04 22:15 Final Extract Volume: 0.5 mL 

~nstrument/Analyst: N~l/Van Dilution Factor: 1.00 

GPC Cleanup: NO 


CAS Number 


541-73-1 

106-46-7 

95-50-1 

120-82-1 

91-20-3 

91-57-6 

131-11-3 

208-96-8 

83-32-9 

84-66-2 

86-73-7 

85-01-8 

120-12-7 

84-74-2 

206-44-0 

129-00-0 

85-68-7 

56-55-3 

117-81-7 

218-01-9 

117-84-0 

205-99-2 

207-08-9 

50-32-8 

193-39-5 

53-70-3 

191-24-2 


Percent Moisture: 11.9% 

pH: 7.3 


Analyte Result 


1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2,4-Trichlorobenzene 

Naphthalene 

2-Methylnaphthalene 

Dimethylphthalate 

Acenaphthylene 

Acenaphthene 

Diethylphthalate 

Fluorene 

Phenanthrene 

Anthracene 

Di-n-Butylphthalate 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

Benzo (a) anthracene 

bis(2-Ethylhexy1)phthalate 

Chrysene 
Di-n-Octyl phthalate 
Benzo (b) f luoranthene 
Benzo (k )f luoranthene 
Benzo (a) pyrene 
Indeno (l,2,3 -cd) pyrene 
Dibenz (a, h) anthracene 
Benzo(g,h,i)perylene 

Reported in pg/kg (ppb) 


Semivolatile Surrogate Recovery 


FORM I 




ORGANICS ANALYSIS DATA SHEET 
Semivolatiles by SW8270C GC/MS 
Page 1 of 1 

Sample ID: LCS-042204 
LAB CONTROL 

ANALYTICAL @ 
RESOURCES 
INCORPORATED 

d 

Lab Sample ID: LCS-042204 
LIMS ID: 04-5678 
Matrix: Sediment 
Data Release Authorized- 
Reported: 05/11/04 

QC Report No: GN45-Dalton, Olmsted & 
Project: Head of Thea Foss 

PAP-001-04 
Date Sampled: 04/08/04 
Date Received: 04/09/04 

Fuglevand 

Date Extracted: 04/22/04 
Date Analyzed: 05/03/04 18:OO 
~nstrument/Analyst: ~ ~ 4 / ~ a n  
GPC Cleanup: NO 

Sample Amount: 25.0 g 
Final Extract Volume: 0.5 mL 

Dilution Factor: 1.00 
Percent Moisture: NA 

pH: NA 

Analyte 
Lab 

Control 
Spike 
Added Recovery 

1,4-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Acenaphthene 
Pyrene 

Semivolatile Surrogate Recovery 

Results reported in pg/kg 


FORM III 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Semivolatiles by SW8270C GC/MS Sample ID: SC-03 
Page 1 o f  1 MS/MSD 

Lab Sample ID: GN45J QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5687 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authorized:* Date Sampled: 04/08/04 
Reported: 05/11/04 Date Received: 04/09/04 

Date Extracted MS/MSD: 04/22/04 Sample Amount MS: 25.5 g-dry-wt 

MSD: 25.3 g-dry-wt 


Date Analyzed MS: 05/04/04 22:35 Final Extract Volume MS: 0.5 mL 

MSD: 05/05/04 21:13 MSD: 0.5 mL 


Instrument/Analyst MS: NT4/Van Dilution Factor MS: 1.00 

MSD: NT4/van MSD: 1.00 


GPC Cleanup: NO Percent Moisture: 10.2% 

pH: 7.2 


Spike MS Spike MSD 

Analyte Sample MS Added-MS Recovery MSD Added-MSD Recovery RPD 


1,4-Dichlorobenzene < 19.8 293 490 59.8% 285 494 57.7% 2.8% 
1,2,4-Trichlorobenzene < 19.8 369 490 75.3% 362 494 73.3% 1.9% 
Acenaphthene < 19.8 346 490 70.6% 325 494 65.8% 6.3% 
Pyrene 29.9 411 490 77.8% 341 494 63.0% 18.6% 

Results reported in pg/kg 

RPD calculated using sample concentrations per SW846. 


FORM I11 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
Semivolatiles by SW8270C GC/MS Sample ID: LCS-042204 
Page 1 of 1 LAB CONTROL 

Lab Sample ID: LCS-042204 QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5696 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authorized:w Date Sampled: 04/09/04 
Reported: 05/11/04 Date Received: 04/09/04 

Date Extracted: 04/22/04 Sample Amount: 25.0 g 

Date Analyzed: 05/07/04 21:36 Final Extract Volume: 0.5 mL 

~nstrument/~nalyst: Dilution Factor: 1.00 
~ ~ l / V a n  

GPC Cleanup: NO Percent Moisture: NA 


pH: NA 


Analyte 
Lab 

Control 
Spike 
Added Recovery 

1,4-Dichlorobenzene 
1,2,4-Trichlorobenzene 
Acenaphthene 
Pyrene 

Semivolatile Surrogate Recovery 


Results reported in pg/kg 


FORM I11 




ANALICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Pesticides/PCB by GC/ECD Sample ID: MB-042204 
Page 1 of 1 METHOD BLANK 

Lab Sample ID: MB-042204 QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5678 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release ~ u t h o r i z e d : d  Date Sampled: NA 
Reported: 05/07/04 Date Received: NA 

Date Extracted: 04/22/04 Sample Amount: 25.0 g 

Date Analyzed: 05/03/04 15:15 Final Extract Volume: 1.0 mL 

~nstrument/Analyst: ECD~/YZ Dilution Factor: 1.00 

GPC Cleanup: No Silica Gel: Yes 

Sulfur Cleanup: Yes pH: NA 

Florisil Cleanup: No Percent Moisture: NA 


CAS Number Analyte RL Result 


4,4'-DDE 

4,4'-DDD 

4,4'-DDT 

Aroclor 1016 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Aroclor 1221 

Aroclor 1232 


Reported in pg/kg (ppb) 


Pest/PCB Surrogate Recovery 


Decachlorobiphenyl 64.8% 

Tetrachlorometaxylene 42.8% 


FORM I 




-- 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Pesticides/PCB by GC/ECD Sample ID: WC-02 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45A QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5678 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authorized:"P(W Date Sampled: 04/08/04 
Reported: 05/07/04 Date Received: 04/09/04 

Date Extracted: 04/22/04 Sample Amount: 25.6 g-dry-wt 

Date Analyzed: 04/30/04 17:42 Final Extract Volume: 1.0 mL 

Instrument/A.nalyst: ECD4/YZ Dilution Factor: 1.00 

GPC Cleanup: No Silica Gel: Yes 

Sulfur Cleanup: Yes pH: 7.2 

Florisil Cleanup: No Percent Moisture: 32.6% 


CAS Number Analyte RL Result 


4,4'-DDE 

4,4'-DDD 

4,4'-DDT 

Aroclor 1016 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Aroclor 1221 

Aroclor 1232 


Reported in pg/kg (ppb) 


Pest/PCB Surrogate Recovery 


Decachlorobiphenyl 110% 

Tetrachlorometaxylene 76.8% 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA ~esticides/PCB by GC/ECD Sample ID: WC-03 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45B QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5679 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release ~uthorized : "  Date Sampled: 04/08/04 
Reported: 05/07/04 Date Received: 04/09/04 

Date Extracted: 04/22/04 Sample Amount: 25.2 g-dry-wt 

Date Analyzed: 04/30/04 18:16 Final Extract Volume: 1.0 mL 

~nstrument/Analyst: ECD~/YZ Dilution Factor: 1.00 

GPC Cleanup: No Silica Gel: Yes 

Sulfur Cleanup: Yes pH: 7.1 

Florisil Cleanup: No Percent Moisture: 45.1% 


CAS Number Analyte Result 


4,4'-DDE < 0.40 U 
4,4'-DDD 0 .68  
4,4'-DDT < 1.1 Y 
Aroclor 1016 < 4.0 u 
Aroclor 1242 < 4.0 u 
Aroclor 1248 < 4.0 u 
Aroclor 1254 5.7 
Aroclor 1260 < 4.0 u 
Aroclor 1221 < 7.9 u 
Aroclor 1232 < 4.0 u 

Reported in pg/kg (ppb) 


p e s t / ~ C ~ 
Surrogate Recovery 


Decachlorobiphenyl 85.0% 

Tetrachlorometaxylene 70.2% 


FORM I 




ANALICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Pesticides/PCB by GC/ECD Sample ID: WC-04 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45C QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5680 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release ~uthorized:+ Date Sampled: 04/08/04 
Reported: 05/07/04 Date Received: 04/09/04 

Date Extracted: 04/22/04 Sample Amount: 25.6 g-dry-wt 
Date Analyzed: 04/30/04 18:49 Final Extract Volume: 1.0 mL 
Instrurnent/Analyst: ECD~/YZ Dilution Factor: 1.00 
GPC Cleanup: No Silica Gel: Yes 
Sulfur Cleanup: Yes pH: 7.0 
Florisil Cleanup: No Percent Moisture: 28.9% 

CAS Number Analyte Result 

4,4'-DDE < 0.39 u 
4,4'-DDD 0.77 
4,4'-DDT < 0.93 Y 
Aroclor 1016 < 3.9 u 
Aroclor 1242 < 3.9 u 
Aroclor 1248 < 3.9 u 
Aroclor 1254 5.4 
Aroclor 1260 < 3.9 u 
Aroclor 1221 < 7.8 U 
Aroclor 1232 < 3.9 u 

Reported in pg/kg (ppb) 


pest/PCB Surrogate Recovery 


Decachlorobiphenyl 69.2% 

Tetrachlorometaxylene 69.5% 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Pesticides/PCB by GC/ECD Sample ID: WC-Dup 1 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45D QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5681 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authorized:- Date Sampled: 04/08/04 
Reported: 05/07/04 Date Received: 04/09/04 

Date Extracted: 04/22/04 Sample Amount: 25.1 g-dry-wt 
Date Analyzed: 04/30/04 19:23 Final Extract Volume: 1.0 mL 
~nstrument/Analyst: ECD~/YZ Dilution Factor: 1.00 
GPC Cleanup: No Silica Gel: Yes 
Sulfur Cleanup: Yes pH: 7.1 
Florisil Cleanup: No Percent Moisture: 30.4% 

CAS Number Analyte RL Result 

4,4'-DDE 
4,4'-DDD 
4,4'-DDT 
Aroclor 1016 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Aroclor 1221 
Aroclor 1232 

Pest/PCB Surrogate Recovery 


Decachlorobiphenyl 88.5% 

Tetrachlorometaxylene 90.2% 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Pesticides/PCB by GC/ECD Sample ID: WC-05 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45E QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5682 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release ~ u t h o r i z e d : w  Date Sampled: 04/08/04 
Reported: 05/07/04 Date Received: 04/09/04 

Date Extracted: 04/22/04 Sample Amount: 25.6 g-dry-wt 
Date Analyzed: 04/30/04 19:57 Final Extract Volume: 1.0 mL 
~nstrument/Analyst: ECD4/YZ Dilution Factor: 1.00 
GPC Cleanup: No Silica Gel: Yes 
Sulfur Cleanup: Yes pH: 7.1 
Florisil Cleanup: No Percent Moisture: 37.7% 

CAS Number Result 

4,4'-DDE 
4,4'-DDD 
4,4'-DDT 
Aroclor 1016 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Aroclor 1221 
Aroclor 1232 

Reported in pg/kg (ppb) 


p e s t / ~ C ~ 
Surrogate Recovery 


Decachlorobiphenyl 89.8% 

Tetrachlorometaxylene 62.5% 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Pesticides/PCB by GC/ECD Sample ID: WC-06 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45F QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5683 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authorized:gYW Date Sampled: 04/08/04 
Reported: 05/07/04 Date Received: 04/09/04 

Date Extracted: 04/22/04 Sample Amount: 25.1 g-dry-wt 
Date Analyzed: 04/30/04 20:31 Final Extract Volume: 1.0 mL 
~nstrument/Analyst: ECD~/YZ Dilution Factor: 1.00 
GPC Cleanup: No Silica Gel: Yes 
Sulfur Cleanup: Yes pH: 7.1 
Florisil Cleanup: No Percent Moisture: 21.7% 

CAS Number Analyte Result 

4,4'-DDE < 0.40 u 
4,4'-DDD < 0.40 U 
4,4'-DDT < 0.55 Y 
Aroclor 1016 < 4.0 u 
Aroclor 1242 < 4.0 u 
Aroclor 1248 < 4.0 u 
Aroclor 1254 < 4.0 u 
Aroclor 1260 < 4.0 u 
Aroclor 1221 < 8.0 U 
Aroclor 1232 < 4.0 u 

Reported in pg/kg (ppb) 


Pest/PCB Surrogate Recovery 


Decachlorobiphenyl 93.8% 

Tetrachlorometaxylene 60.8% 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Pesticides/PCB by GC/ECD Sample ID: WC-07 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45G QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5684 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release ~uthorized :w Date Sampled: 04/08/04 
Reported: 05/07/04 Date Received: 04/09/04 

Date Extracted: 04/22/04 Sample Amount: 25.7 g-dry-wt 

Date Analyzed: 04/30/04 21:04 Final Extract Volume: 1.0 mL 

~nstrument/Analyst: ECD~/YZ Dilution Factor: 1.00 

GPC Cleanup: No Silica Gel: Yes 

Sulfur Cleanup: Yes pH: 7.3 

Florisil Cleanup: No Percent Moisture: 14.5% 


CAS Number Analyte Result 


72-55-9 4,4'-DDE 

72-54-8 4,4'-DDD 

50-29-3 4,4'-DDT 

12674-11-2 Aroclor 1016 

53469-21-9 Aroclor 1242 

12672-29-6 Aroclor 1248 

11097-69-1 Aroclor 1254 

11096-82-5 Aroclor 1260 

11104-28-2 Aroclor 1221 

11141-16-5 Aroclor 1232 


Reported in pg/kg (ppb) 


Pest/PCB Surrogate Recovery 


Decachlorobiphenyl 65.2% 

Tetrachlorometaxylene 52.2% 


FORM I 



ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Pesticides/PCB by GC/ECD Sample ID: WC-09 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45H QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5685 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release ~uthorized:YY\h/ Date Sampled: 04/08/04 
Reported: 05/07/04 Date Received: 04/09/04 

Date Extracted: 04/22/04 Sample Amount: 25.4 g-dry-wt 

Date Analyzed: 05/01/04 00:27 Final Extract Volume: 1.0 mL 

Instrument/Analyst: ECD4/YZ Dilution Factor: 1.00 

GPC Cleanup: No Silica Gel: Yes 

Sulfur Cleanup: Yes pH: 7.3 

Florisil Cleanup: No Percent Moisture: 23.2% 


CAS Number Analyte RL Result 


4,4'-DDE 

4,4'-DDD 

4,4'-DDT 

Aroclor 1016 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Aroclor 1221 

Aroclor 1232 


Reported in pg/kg (ppb) 


Pest/PCB Surrogate Recovery 


Decachlorobiphenyl 81.8% 

Tetrachlorometaxylene 59.8% 


FORM I 




ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Pesticides/PCB by GC/ECD Sample ID: SC-04 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45I QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5686 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authorized:*& Date Sampled: 04/08/04 
Reported: 05/07/04 Date Received: 04/09/04 

Date Extracted: 04/22/04 Sample Amount: 26.1 g-dry-wt 
Date Analyzed: 05/01/04 01:Ol Final Extract Volume: 1.0 mL 
Instrument/Analyst: ECD~/YZ Dilution Factor: 1.00 
GPC Cleanup: No Silica Gel: Yes 
Sulfur Cleanup: Yes pH: 7.8 
Florisil Cleanup: No Percent Moisture: 6.2% 

CAS Number Analyte RL Result 

4,4'-DDE 
4,4'-DDD 
4,4'-DDT 
Aroclor 1016 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Aroclor 1221 
Aroclor 1232 

Pest/PCB Surrogate Recovery 


Decachlorobiphenyl 76.2% 

Tetrachlorometaxylene 61.5% 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Pesticides/PCB by GC/ECD Sample ID: SC-03 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45J QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5687 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release ~uthorizedhfr(LVS/ Date Sampled: 04/08/04 
Reported: 05/07/04 Date Received: 04/09/04 

Date Extracted: 04/22/04 Sample Amount: 25.2 g-dry-wt 

Date Analyzed: 05/01/04 01:34 Final Extract Volume: 1.0 mL 

Instrument/Analyst: ECD4/YZ Dilution Factor: 1.00 

GPC Cleanup: No Silica Gel: Yes 

Sulfur Cleanup: Yes pH: 7.2 

Florisil Cleanup: No Percent Moisture: 10.2% 


CAS Number Analyte RL Result 


4,4'-DDE 

4,4'-DDD 

4,4'-DDT 

Aroclor 1016 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Aroclor 1221 

Aroclor 1232 


Reported in pg/kg (ppb) 


Pest/PCB Surrogate Recovery 


Decachlorobiphenyl 102% 

Tetrachlorometaxylene 63.2% 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Pesticides/PCB by GC/ECD Sample ID: SC-03 
Page 1 of 1 MATRIX SPIKE 

Lab Sample ID: GN45J QC Report No: GN45-Dalton, Olrnsted & Fuglevand 
LIMS ID: 04-5687 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release ~ u t h o r i z e d : w  Date Sampled: 04/08/04 
Reported: 05/07/04 Date Received: 04/09/04 

Date Extracted: 04/22/04 Sample Amount: 25.2 g-dry-wt 

Date Analyzed: 05/01/04 02:08 Final Extract Volume: 1.0 mL 

~nstrument/Analyst: ECD4/YZ Dilution Factor: 1.00 

GPC Cleanup: No Silica Gel: Yes 

Sulfur Cleanup: Yes pH: 7.2 

Florisil Cleanup: No Percent Moisture: 10.2% 


CAS Number Analyte RL Result 


4,4'-DDE 

4,4'-DDD 

4,4'-DDT 

Aroclor 1016 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Aroclor 1221 

Aroclor 1232 


Reported in pg/kg (ppb) 


Pest/PCB Surrogate Recovery 


Decachlorobiphenyl 85.0% 

Tetrachlorometaxylene 59.0% 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Pesticides/~C~ Sample ID: SC-03 by GC/ECD 

Page 1 of 1 MATRIX SPIKE DUP 


Lab Sample ID: GN45J QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5687 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release ~uthorized & Date Sampled: 04/08/04 
Reported: 05/07/04 Date Received: 04/09/04 

Date Extracted: 04/22/04 Sample Amount: 25.2 g-dry-wt 

Date Analyzed: 05/01/04 02:42 Final Extract Volume: 1.0 mL 

~nstrument/Analyst: ECD4/YZ Dilution Factor: 1.00 

GPC Cleanup: No Silica Gel: Yes 

Sulfur Cleanup: Yes pH: 7.2 

Florisil Cleanup: No Percent Moisture: 10.2% 


CAS Number Analyte RL Result 


4,4'-DDE 

4,4'-DDD 

4,4'-DDT 

Aroclor 1016 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Aroclor 1221 

Aroclor 1232 


Reported in ,ug/kg (ppb) 


Pest/PCB Surrogate Recovery 


Decachlorobiphenyl 74.5% 

Tetrachlorometaxylene 59.0% 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Pesticides/PCB by GC/ECD Sample ID: SC-02 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45K QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5688 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release ~ u t h o r i z e d : b  Date Sampled: 04/08/04 
Reported: 05/07/04 Date Received: 04/09/04 

Date Extracted: 04/22/04 Sample Amount: 25.3 g-dry-wt 

Date Analyzed: 05/01/04 03:16 Final Extract Volume: 1.0 mL 

Instrument/Analyst: ECD4/YZ Dilution Factor: 1.00 

GPC Cleanup: No Silica Gel: Yes 

Sulfur Cleanup: Yes pH: 7.5 

Florisil Cleanup: No Percent Moisture: 6.8% 


CAS Number Analyte RL Result 


4,4'-DDE 

4,4'-DDD 

4,4'-DDT 

Aroclor 1016 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Aroclor 1221 

Aroclor 1232 


Reported in pg/kg (ppb) 


Pest/PCB Surrogate Recovery 


Decachlorobiphenyl 49.5% 

Tetrachlorometaxylene 42.2% 


FORM I 




ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Pesticides/PCB by GC/ECD Sample ID: SC-01 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45L QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5689 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release ~ u t h o r i z e d : w  Date Sampled: 04/08/04 
Reported: 05/07/04 Date Received: 04/09/04 

Date Extracted: 04/22/04 Sample Amount: 25.9 g-dry-wt 

Date Analyzed: 05/01/04 03:49 Final Extract Volume: 1.0 mL 

Instrument/Analyst: ECD~/YZ Dilution Factor: 1.00 

GPC Cleanup: No Silica Gel: Yes 

Sulfur Cleanup: Yes pH: 7.4 

Florisil Cleanup: No Percent Moisture: 7.8% 


CAS Number Analyte Result 


72-55-9 4,4'-DDE < 0.39 u 
72-54-8 4,4'-DDD < 0.39 u 
50-29-3 4,4'-DDT < 0.39 u 
12674-11-2 Aroclor 1016 < 3.9 u 
53469-21-9 Aroclor 1242 < 3.9 u 
12672-29-6 Aroclor 1248 < 3.9 u 
11097-69-1 Aroclor 1254 < 3.9 u 
11096-82-5 Aroclor 1260 < 3.9 u 
11104-28-2 Aroclor 1221 < 7.7 u 
11141-16-5 Aroclor 1232 < 3.9 u 

Reported in pg/kg (ppb) 


Pest/PCB Surrogate Recovery 


Decachlorobiphenyl 62.2% 

Tetrachlorometaxylene 46.8% 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Pesticides/PCB by GC/ECD Sample ID: WC-01 
Page 1 of 1 S-LE 

Lab Sample ID: GN45M QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5690 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release ~uthorized: 4 Date Sampled: 04/08/04 
Reported: 05/07/04 Date Received: 04/09/04 

Date Extracted: 04/22/04 Sample Amount: 25.6 g-dry-wt 

Date Analyzed: 05/01/04 04:23 Final Extract Volume: 1.0 mL 

Instrument/~nalyst: ECD~/YZ Dilution Factor: 1.00 

GPC Cleanup: No . :' 

b '
a Silica Gel: Yes 

Sulfur Cleanup: Yes pH: 7.3 

Florisil Cleanup: No Percent Moisture: 12.8% 


CAS Number Analyte Result 


4,4'-DDE 

4,4'-DDD 

4,4'-DDT 

Aroclor 1016 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Aroclor 1221 

Aroclor 1232 


Reported in ,ug/kg (ppb) 


Pest/PCB Surrogate Recovery 


Decachlorobiphenyl 109% 

Tetrachlorometaxylene 67.2% 


FORM I 




ANAL,, @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Pesticides/PCB by GC/ECD Sample ID: WC-11 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45N QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5691 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authorized: d Date Sampled: 04/08/04 
Reported: 05/07/04 Date Received: 04/09/04 

Date Extracted: 04/22/04 Sample Amount: 26.3 g-dry-wt 

Date Analyzed: 05/01/04 04:57 Final Extract Volume: 1.0 mL 

Instrument/Analyst: ECD~/YZ Dilution Factor: 1.00 

GPC Cleanup: No Silica Gel: Yes 

Sulfur Cleanup: Yes pH: 7.3 

Florisil Cleanup: No Percent Moisture: 17.0% 


CAS Number Analyte RL Result 


4,4'-DDE 

4,4'-DDD 

4,4'-DDT 

Aroclor 1016 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Aroclor 1221 

Aroclor 1232 


Reported in pg/kg (ppb) 


Pest/PCB Surrogate Recovery 


Decachlorobiphenyl 114% 

Tetrachlorometaxylene 82.5% 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Pesticides/PC~ by GC/ECD Sample ID: WC-13 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN450 QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5692 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authorized:w Date Sampled: 04/08/04 
Reported: 05/07/04 Date Received: 04/09/04 

Date Extracted: 04/22/04 Sample Amount: 25.7 g-dry-wt 

Date Analyzed: 05/03/04 17:30 Final Extract Volume: 1.0 mL 

~nstrument/~nalyst:ECD~/YZ Dilution Factor: 1.00 

GPC Cleanup: No Silica Gel: Yes 

Sulfur Cleanup: Yes pH: 7.6 

Florisil Cleanup: No Percent Moisture: 13.5% 


CAS Number Analyte Result 


72-55-9 4,4'-DDE < 0.39 u 
72-54-8 4,4'-DDD < 0.39 u 
50-29-3 4,4'-DDT < 0.39 u 
12674-11-2 Aroclor 1016 < 3.9 u 
53469-21-9 Aroclor 1242 < 3.9 U 
12672-29-6 Aroclor 1248 < 3.9 U 
11097-69-1 Aroclor 1254 < 3.9 u 
11096-82-5 Aroclor 1260 < 3.9 U 
11104-28-2 Aroclor 1221 < 7.8 U 
11141-16-5 Aroclor 1232 < 3.9 U 

Reported in pg/kg (ppb) 


Pest/PCB Surrogate Recovery 


Decachlorobiphenyl 87.5% 

Tetrachlorometaxylene 69.0% 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Pesticides/PCB by GC/ECD Sample ID: WC-08 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45P QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5693 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release ~ u t h o r i z e d : w  Date Sampled: 04/08/04 
Reported: 05/07/04 Date Received: 04/09/04 

Date Extracted: 04/22/04 Sample Amount: 26.3 g-dry-wt 

Date Analyzed: 05/03/04 18:04 Final Extract Volume: 1.0 mL 

~nstrument/Analyst: ECD4/YZ Dilution Factor: 1.00 

GPC Cleanup: No Silica Gel: Yes 

Sulfur Cleanup: Yes pH: 7.2 

Florisil Cleanup: No Percent Moisture: 16.9% 


CAS Number Analyte Result 


4,4'-DDE 

4,4'-DDD 

4,4'-DDT 

Aroclor 1016 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Aroclor 1221 

Aroclor 1232 


Reported in pg/kg (ppb) 


Pest/PCB Surrogate Recovery 


Decachlorobiphenyl 72.8% 

Tetrachlorometaxylene 51.0% 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Pesticides/PCB by GC/ECD Sample ID: WC-14 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45Q QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5694 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authorized: bvv' Date Sampled: 04/09/04 
Reported: 05/07/04 Date Received: 04/09/04 

Date Extracted: 04/22/04 Sample Amount: 25.9 g-dry-wt 

Date Analyzed: 05/03/04 18:37 Final Extract Volume: 1.0 mL 

Instrument/Analyst: ECD4/YZ Dilution Factor: 1.00 

GPC Cleanup: No Silica Gel: Yes 

Sulfur Cleanup: Yes pH: 7.2 

Florisil Cleanup: No Percent Moisture: 20.7% 


CAS Number Analyte Result 


4,4'-DDE < 0.39 u 
4,4'-DDD c 0.39 u 
4,4'-DDT < 0.39 u 
Aroclor 1016 < 3.9 u 
Aroclor 1242 c 3.9 u 
Aroclor 1248 c 3.9 u 
Aroclor 1254 < 3.9 u 
Aroclor 1260 c 3.9 u 
Aroclor 1221 c 7.7 u 
Aroclor 1232 c 3.9 u 

Reported in ,ug/kg (ppb) 


Pest/PCB Surrogate Recovery 


Decachlorobiphenyl 70.0% 

Tetrachlorometaxylene 54.0% 


FORM I 




ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Pesticides/PCB by GC/ECD Sample ID: WC-10 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45R QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5695 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authorized: Date Sampled: 04/09/04 
Reported: 05/07/04 Date Received: 04/09/04 

Date Extracted: 04/22/04 Sample Amount: 25.3 g-dry-wt 

Date Analyzed: 05/03/04 19:11 Final Extract Volume: 1.0 mL 

~nstrument/Analyst: ECD4/YZ Dilution Factor: 1.00 

GPC Cleanup: No Silica Gel: Yes 

Sulfur Cleanup: Yes pH: 7.3 

Florisil Cleanup: No Percent Moisture: 18.8% 


CAS Number Analyte RL Result 


4,4'-DDE 

4,4'-DDD 

4,4'-DDT 

Aroclor 1016 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Aroclor 1221 

Aroclor 1232 


Reported in ,ug/kg (ppb) 


Pest/PCB Surrogate Recovery 


Decachlorobiphenyl 85.5% 

Tetrachlorometaxylene 48.0% 


FORM I 




ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Pesticides/PCB by GC/ECD Sample ID: WC-12 
Page 1 of 1 SAMPLE 

Lab Sample ID: GN45S QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5696 Project: Head of Thea Foss 

Matrix: Sediment PAP-001-04 

Data Release ~uthorized:"frV\/J Date Sampled: 04/09/04 

Reported: 05/07/04 Date Received: 04/09/04 


Date Extracted: 04/22/04 Sample Amount: 26.0 g-dry-wt 

Date Analyzed: 05/03/04 19:45 Final Extract Volume: 1.0 mL 

Instrument/A.nalyst: EcD~/YZ Dilution Factor: 1.00 

GPC Cleanup: No Silica Gel: Yes 

Sulfur Cleanup: Yes pH: 7.3 

Florisil Cleanup: No Percent Moisture: 11.9% 


CAS Number Analyte RL Result 


4,4'-DDE 

4,4'-DDD 

4,4'-DDT 
Aroclor 1016 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

Aroclor 1221 

Aroclor 1232 


Reported in pg/kg (ppb) 


pest/PCB Surrogate Recovery 


Decachlorobiphenyl 60.2% 

Tetrachlorometaxylene 48.0% 


FORM I 



ANALYTICAL @ 
RESOURCES 

ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Pesticides/PCB by GC/ECD Sample ID: LCS-042204 
Page 1 of 1 LAB CONTROL 

Lab Sample ID: LCS-042204 QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5678 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release ~ u t h o r i z e d : w  Date Sampled: 04/08/04 
Reported: 05/07/04 Date Received: 04/09/04 

Date Extracted: 04/22/04 Sample Amount: 25.0 g 
Date Analyzed: 05/03/04 15:48 Final Extract Volume: 1.0 mL 
~nstrurnent/Analyst: ECD4/YZ Dilution Factor: 1.00 
GPC Cleanup: No Silica Gel: Yes 
Sulfur Cleanup: Yes pH: NA 
Florisil Cleanup: No Percent Moisture: NA 

Lab Spike 
Analyte Control Added Recovery 

Pest/PCB Surrogate Recovery 


Decachlorobiphenyl 69.5% 

Tetrachlorometaxylene 48.5% 


Results reported in pg/kg (ppb) 


FORM I11 




ORGANICS ANALYSIS DATA SHEET INCORPORATED 
PSDDA Pesticides/PCB by GC/ECD Sample ID: SC-03 
Page 1 of 1 MS/MSD 

Lab Sample ID: GN45J QC Report No: GN45-Dalton, Olmsted & Fuglevand 
LIMS ID: 04-5687 Project: Head of Thea Foss 
Matrix: Sediment PAP-001-04 
Data Release Authorized:- Date Sampled: 04/08/04 
Reported: 05/07/04 Date Received: 04/09/04 

Date Extracted MS/MSD: 04/22/04 Sample Amount MS: 25.2 g-dry-wt 
MSD : 25.2 g-dry-wt 

Date Analyzed MS: 05/01/04 02:08 Final Extract Volume MS: 1.0 mL 
MSD: 05/01/04 02:42 MSD : 1.0 mL 

Instrument/Analyst MS: ECD~/YZ Dilution Factor MS: 1.00 
MSD: ECD~/YZ MSD : 1.00 

GPC Cleanup: No Silica Gel: Yes 
Sulfur Cleanup: Yes pH : 7.2 
Florisil Cleanup: No Percent Moisture: 10.2% 

Spike MS Spike MSD 
Analyte Sample MS Added-MS Recovery MSD Added-MSD Recovery RPD 

Results reported in pg/kg (ppb) 

RPD calculated using sample concentrations per SW846. 


FORM I11 






Chain of Custody Record & Laboratory Analysis Request 

Limits of Liability: ARI will perform all re&esteb services in accordance with appropriate methodology following ARI Standard Operating Procedures and the ARI Quality Assurance Program. This program 
meets standards for the industry. The total liability of ARI, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for 
said services. The acceptance by the client of a proposal for services by ARI release ARI from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or co- 
signed agreement between ARI and the Client. 

Sample Retention Policy: All samples submitted to ARI will be appropriately discarded no sooner than 90 days after receipt or 60 days after submission of hardcopy data, whichever is longer, unless alernate 
retention schedules have been established by work-order or contract. 



ATTACHMENT B

DMD, Inc. Data Quality Review






05/04 

D.M.D., Inc. 
Thea Foss Waterway, Tacoma, WA 
Data quality evaluation 

Data Evaluation for the Head of Thea Foss Waterway,

Utilities Work Area Remediation,


Post-Construction / Remediation Monitoring, April 2004


Forty-five sediment samples were collected during April 7-9, 2004, for the analyses of selected 
SVOCs [chlorinated benzenes, polycyclic aromatic hydrocarbons (PAHs), and phthalate esters], 
total organic carbon (TOC), metals, DDT analogs, PCBs as Aroclors, and grain size distribution. 
Samples were collected by DOF (Dalton, Olmsted & Fuglevand) of Kirkland, Washington, and 
analyzed by Analytical Resources, Inc. (ARI) of Tukwila, Washington. Sampling and analyses 
were conducted in accordance with the specifications of the Quality Assurance Project Plan 
(QAPP), Utilities Work Area Remediation, prepared by DOF, DMD & Tetra Tech-FW, July 24, 
2003. All sample results are presented in the attached Table, entitled, "Head of Thea Foss 
Waterway, Post-Construction Monitoring, April 2004". 

Samples were received at the laboratory with complete documentation, including completed 
analytical request and chain-of-custody forms. 

Analytical methods employed are summarized here: 
Analyte(s) Matrix Method 
Metals sediments SW-846 M.6010B, M.7471A 
Total Organic Carbon (TOC) sediments Plumb, 1981 
Grain size sediments PSEP, apparent grain size 
Chlor. pesticides / PCBs sediments SW-846 M.8081; PSDDA 
Selected SVOCs sediments SW-846 M.8270; PSDDA 

No significant anomalies or problems were encountered with these analyses. Metals were 
prepped/digested by EPA method 3050B and "CLP", in the case of mercury (Hg). Extracts for 
analysis of chlorinated pesticides and PCBs were subjected to Sx removal procedures and silica 
gel cleanups. Some samples were sufficiently sandy and gravelly to yield less than 5 grams for 
the measurement of fines during the pipetting procedure. This may yield some inaccuracies in 
the %fines when they are especially small. The 12 samples with the lowest %fines may be 
affected. As specified by PSEP, no peroxide oxidation was employed. Sampling dates recorded 
on a couple of laboratory data reports were in error. The sample collection dates in the attached 
results table are verified against the dates reported on the C-O-C / analytical request forms. 

All holding times and conditions  were within the requirements of the sampling plan and QAPP. 
Samples were shipped on ice and held under refrigeration upon receipt at the laboratory. All 
samples were received by the project laboratory within 48 hours of collection and at 2-6 °C upon 
arrival. Extractable organic analytes were extracted within 14 days of collection, and extracts 
analyzed within 14 days of extraction. Exceptions are noted for WC-06, which required retrieval 
from frozen archival storage for re-extraction and analysis due to low surrogate recoveries in the 
initial analysis of SVOCs, and RC-07 which required extraction of the [frozen] archived sample 
for chlorinated pesticides/PCBs after 19 days. (Archival storage at -20 °C is recommended by 
PSEP at < 1 year.) Metals were digested within 7 days of collection and digestates analyzed 
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within 7 days. TOC was analyzed within 14 days of collection, and grain size determinations 
were completed within 30 days of sample collection. All holding times are within specification 
of the project QAPP. No data required qualification based on holding times and conditions. 

Method/procedural blanks for all analytical procedures were analyzed and reported for each 
delivery group of less than 20 samples. Blanks exhibited no detectable analytes above the lower 
reporting limits (quantitation limits), with the exception of copper at 0.4 mg/kg in analytical 
batch GN46. Sample results are sufficiently greater to not be affected by the low method blank 
value. No data required qualification based on blank analyses. 

Analyte recoveries were evaluated with the use of matrix spikes (MS and matrix spike 
duplicates [MSDs]) and laboratory control samples (LCS or blank spikes). A summary of MS 
performance is as follows: 

MS / MSD %recovery (RPD) 
GN18I GN45J GN46K Accept. Criteria 

1,4-dichlorobenzene 57 / 67 (17) 60 / 58 (3) 28 - 104 (27) 
1,2,4-trichlorobenzene 66 / 79 (18) 75 / 73 (2) 38 - 107 (23) 
acenaphthene 61 / 74 (19) 71 / 66 (6) 62 / 65 (2) 31 - 137 (19) 
pyrene 67 / 80 (19) 78 / 63 (19) 36 / 45 (7) 35 - 142 (31) 
4,4'-DDT 70 / 61 (15) 70 / 68 (3) 68 / 71 (2) 23 - 134 (50) 

GN18A GN45A GN46A 
TOC 105 103 125 75 - 125 
Sb 25 17 16 75 - 125 
As 97 101 103 75 - 125 
Cd 97 104 103 75 - 125 
Cr 92 92 96 75 - 125 
Cu 100 104 104 75 - 125 
Pb 95 95 97 75 - 125 
Hg 107 109 110 75 - 125 
Ni 91 91 96 75 - 125 
Ag 102 109 109 75 - 125 
Zn 91 89 97 75 - 125 

SVOC spike levels were 480-490 µg/kg, DDT spike concentration was 4 µg/kg, TOC spike 
levels ranged from 1.2 to 6%, and metals spike concentrations ranged from 58 to 370 mg/kg (Hg 
spike levels = 0.4 - 1.0 mg/kg). 

All MS/MSD performance measurements were within criteria with the exception of antimony 
(Sb), which exhibited low recoveries. This performance is typical of Sb in silicate-containing 
matrices. However, all Sb results are nondetected and qualified with the "UJ" code to alert the 
data user that the nondetects are biased with the actual quantitation limit greater than the 
reporting limit presented in the lab results and the attached results table. (A 10% recovery 
threshold normally triggers nondetects as unusable or rejected). 

Lab control samples (LCS, spiked blank) performance is summarized as follows: 

LCS Recov. (%) 
GN18 GN45a GN45b GN45c GN46 

1,4-dichlorobenzene 73 66 75 65 
1,2,4-trichlorobenzene 76 78 75 70 
acenaphthene 76 67 81 73 64 
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pyrene 88 71 86 84 70 
4,4'-DDE 55 86 88 / 81 
4,4'-DDD 55 86 90 / 89 
4,4'-DDT 70 91 87 / 86 
TOC 107 100 106 
Sb 104 109 116 
As 101 102 110 
Cd 101 105 111 
Cr 97 96 102 
Cu 97 101 107 
Pb 103 102 110 
Hg 102 104 108 
Ni 98 98 104 
Ag 103 107 112 
Zn 98 96 104 

LCS recoveries are within acceptable ranges. No results required qualification based on LCS 
performance. TOC analytical performance was also assessed with use of NIST #8704. 
Analytical accuracy for TOC (@ 3.16%) was reported as 108%, 106% and 97%. 

Duplicate analyses for TOC generally showed a variability of < 30 relative percent difference 
(RPD), with the exception of low levels, in the case of WC-07 @ 0.19%, which show greater 
variability (up to 48 RPD). This is expected for samples exhibiting low TOC levels and [low] 
%fines content. Three duplicate pairs were analyzed for evaluation of metals variability. RPDs 
varied from 0% to 10% for detected metals. Three sets of triplicates were analyzed and reported 
for grain size distributions. Variability was reported as < 15% RSD (relative standard deviation) 
for all class size fractions, with the exception of those fractions showing low relative content, 
such as 1.3% content for gravel in RC-02 (53% RSD). 

Blind field duplicates were submitted with each sample delivery group; three duplicate pairs 
were submitted and results are presented in the attached table. Variability for all parameters, 
with the exception of discrete grain size fractions, was < 25 RPD. 

All surrogate compound recoveries for chlorinated pesticides / PCBs and SVOCs were in 
compliance with project specifications. Sample WC-06 required reanalysis in order to bring 
surrogate recoveries into compliance with project specifications. Reanalysis was performed on 
an aliquot taken from frozen archives, which did not adversely affect acceptable holding times 
and conditions. Surrogate recoveries are determined to be within project specifications. 

Lower reporting limits for all parameters in all samples were significantly less than the project 
SQOs in order to allow a comparison to applicable criteria. Samples RC-13 and RC-14 show 
slightly elevated reporting limits for Aroclor 1254 compared to other project samples due to 
some chemical interference. Reevaluation by the reviewer indicates that Aroclor 1254 is 
probably present at approximately 13 µg/kg for both samples. The results table remains with the 
elevated nondetected values. (While the project lab met the minimum reporting requirements to 
determine if PCBs exceeded the SQO of 300 µg/kg, need for confirmation of presence of 
Aroclor 1254 in samples RC-13 and RC-14 would require additional analytical effort, which is 
outside the scope of this task.) 
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With minor exceptions, as noted above, the data quality is within the criteria and specifications 
outlined in the project sampling plan and QAPP. The reported data as presented in the attached 
results table are determined to be usable for the intended purposes of the project. 
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D.M.D., Inc. Head of Thea Foss Waterway 
Post-Construction Monitoring 

April 2004 metals - mg/kg, dry 
organics - µg/kg, dry 

Sb As Cd Cr Cu 
Field I.D. Comments Sample Date Lab I.D. % solids % TOC 7440-36-0 7440-38-2 7440-43-9 7440-47-3 7440-50-8 

WCBU-4A sediment core 4/7/2004 045524-GN18A 84.1 0.89 6 UJ 6 U 0.2 U 19.7 36.0 
WCBU-4B sediment core 4/7/2004 045525-GN18B 91.7 0.14 10 UJ 10 U 0.5 U 26 37.0 
WCBU-4C sediment core 4/7/2004 045526-GN18C 90.8 0.04 5 UJ 5 U 0.2 U 18.3 40.8 
WCBU-5A sediment core 4/7/2004 045527-GN18D 89.0 0.25 6 UJ 6 U 0.2 U 16.5 30.4 
WCBU-12A sediment core 4/7/2004 045528-GN18E 90.9 0.02 U 5 UJ 5 U 0.2 U 20.1 39.4 
WCBU-6A sediment core 4/7/2004 045529-GN18F 82.8 1.6 6 UJ 6 U 0.2 U 18.0 40.5 
WCBU-6B sediment core 4/7/2004 045530-GN18G 86.4 0.40 6 UJ 6 U 0.2 U 26.0 42.6 
WCBU-10A sediment core 4/7/2004 045531-GN18H 88.7 0.40 5 UJ 5 U 0.2 U 17.4 31.2 
WCBU-Dup1 WCBU-10A dup. 4/7/2004 045534-GN18K 88.3 0.32 6 UJ 6 U 0.2 U 16.1 31.2 
WCBU-10B sediment core 4/7/2004 045532-GN18I 94.7 0.15 5 UJ 5 U 0.2 U 20.2 46.7 
WCBU-10C sediment core 4/7/2004 045533-GN18J 93.1 0.30 5 UJ 5 U 0.2 U 13.1 21.1 
RC-01 recon. sed. (2 cm) 4/8/2004 045707-GN46K 79.8 2.4 6 UJ 6 0.2 U 33.2 44.1 
RC-02 recon. sed. (2 cm) 4/8/2004 045697-GN46A 50.7 5.3 9 UJ 9 U 0.4 U 27.5 71.3 
RC-03 recon. sed. (2 cm) 4/8/2004 045698-GN46B 37.8 6.7 10 UJ 10 U 0.5 U 40 112 
RC-04 recon. sed. (2 cm) 4/8/2004 045699-GN46C 55.2 6.3 9 UJ 9 U 0.4 U 27.1 71.8 
RC-05 recon. sed. (2 cm) 4/8/2004 045700-GN46D 46.2 5.3 10 UJ 10 U 0.4 U 33 87.3 
RC-Dup1 RC-05 dup. 4/8/2004 045705-GN46I 45.4 5.2 10 UJ 10 U 0.4 U 31 85.1 
RC-06 recon. sed. (2 cm) 4/8/2004 045701-GN46E 57.4 4.7 9 UJ 9 U 0.4 U 22.9 54.5 
RC-07 recon. sed. (2 cm) 4/8/2004 045702-GN46F 84.1 1.3 6 UJ 6 U 0.2 U 19.9 49.5 
RC-08 recon. sed. (2 cm) 4/8/2004 045709-GN46M 79.7 0.92 6 UJ 6 U 0.3 U 17.8 32.8 
RC-09 recon. sed. (2 cm) 4/8/2004 045703-GN46G 67.3 2.9 8 UJ 8 U 0.3 U 25.6 64.0 
RC-10 recon. sed. (2 cm) 4/9/2004 045710-GN46N 68.1 3.2 7 UJ 7 U 0.3 U 21.9 54.7 
RC-11 recon. sed. (2 cm) 4/8/2004 045708-GN46L 67.6 3.0 8 UJ 20 0.5 25.2 132 
RC-12 recon. sed. (2 cm) 4/9/2004 045711-GN46O 88.4 0.37 5 UJ 5 U 0.2 U 27.3 48.5 
RC-13 recon. sed. (2 cm) 4/8/2004 045706-GN46J 78.5 3.3 7 UJ 8 0.3 U 26.4 58.5 
RC-14 recon. sed. (2 cm) 4/8/2004 045704-GN46H 65.9 7.0 8 UJ 9 0.5 30.1 73.3 
WC-01 cap compl. sed. (10 cm) 4/8/2004 045690-GN45M 86.9 1.5 5 UJ 5 U 0.2 U 19.1 28.9 
WC-02 cap compl. sed. (10 cm) 4/8/2004 045678-GN45A 61.6 3.5 8 UJ 8 U 0.3 U 23.6 60.9 
WC-03 cap compl. sed. (10 cm) 4/8/2004 045679-GN45B 50.8 7.1 10 UJ 10 U 0.4 U 26 65.6 
WC-04 cap compl. sed. (10 cm) 4/8/2004 045680-GN45C 70.0 4.6 7 UJ 7 U 0.3 U 24.0 55.2 
WC-Dup1 WC-04 dup. 4/8/2004 045681-GN45D 67.7 6.2 7 UJ 7 U 0.3 U 23.2 62.0 
WC-05 cap compl. sed. (10 cm) 4/8/2004 045682-GN45E 58.7 4.5 8 UJ 8 U 0.3 U 24.2 60.4 
WC-06 cap compl. sed. (10 cm) 4/8/2004 045683-GN45F 73.0 3.5 7 UJ 7 U 0.3 U 19.1 40.0 
WC-07 cap compl. sed. (10 cm) 4/8/2004 045684-GN45G 86.6 0.19 6 UJ 6 U 0.2 U 18.2 32.2 
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D.M.D., Inc.	 Head of Thea Foss Waterway 
Post-Construction Monitoring 

April 2004 metals - mg/kg, dry 
organics - µg/kg, dry 

Sb As Cd Cr Cu 
Field I.D. Comments Sample Date Lab I.D. % solids % TOC 7440-36-0 7440-38-2 7440-43-9 7440-47-3 7440-50-8 

WC-08 cap compl. sed. (10 cm) 4/8/2004 045693-GN45P 82.6 0.88 6 UJ 6 U 0.2 U 17.2 33.9 
WC-09 cap compl. sed. (10 cm) 4/8/2004 045685-GN45H 71.7 3.0 7 UJ 7 U 0.3 U 18.4 39.8 
WC-10 cap compl. sed. (10 cm) 4/9/2004 045695-GN45R 79.4 1.4 6 UJ 6 U 0.3 U 19.1 35.9 
WC-11 cap compl. sed. (10 cm) 4/8/2004 045691-GN45N 84.2 2.1 6 UJ 16 0.2 U 21.5 168 
WC-12 cap compl. sed. (10 cm) 4/9/2004 045696-GN45S 86.9 0.19 6 UJ 6 U 0.2 U 19.8 35.6 
WC-13 cap compl. sed. (10 cm) 4/8/2004 045692-GN45O 84.7 0.96 5 UJ 5 U 0.2 U 24.2 44.0 
WC-14 cap compl. sed. (10 cm) 4/9/2004 045694-GN45Q 74.4 2.3 7 UJ 7 U 0.3 U 18.2 36.1 
SC-01 slope cap (composite) 4/8/2004 045689-GN45L 91.5 0.22 5 UJ 5 U 0.2 U 18.9 30.7 
SC-02 slope cap (composite) 4/8/2004 045688-GN45K 90.3 0.18 5 UJ 5 U 0.2 U 19.7 41.6 
SC-03 slope cap (composite) 4/8/2004 045687-GN45J 89.3 0.54 5 UJ 5 U 0.2 U 19.8 33.9 
SC-04 slope cap (composite) 4/8/2004 045686-GN45I 91.9 0.31 5 UJ 5 U 0.2 U 20.4 52.3 
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D.M.D., Inc. Head of Thea Foss Waterway 
Post-Construction Monitoring 

April 2004 metals - mg/kg, dry 
organics - µg/kg, dry 

Pb Hg Ni Ag Zn % gravel % cs. sand % med. sand % fine sand % silt % clay % fines 
Field I.D. 7439-92-1 7439-97-6 7440-02-0 7440-22-4 7440-66-6 > 2000 µm 2000-500 µm 500-250 µm 250-62 µm 62.5-3.9 µm < 3.9 µm < 62.5 µm 

WCBU-4A 3 0.04 U 20 0.3 U 35.3 15 33 26 22 2.6 1.3 3.9 
WCBU-4B 5 U 0.05 U 22 0.8 U 38 25 43 21 9.8 0.8 0.5 1.3 
WCBU-4C 2 U 0.05 U 18 0.3 U 36.9 28 44 19 7.3 1.1 0.5 1.6 
WCBU-5A 2 U 0.05 U 16 0.3 U 28.9 29 30 22 18 0.8 0.4 1.2 
WCBU-12A 2 0.04 U 20 0.3 U 34.3 27 35 24 13 1.1 0.4 1.5 
WCBU-6A 3 0.04 U 18 0.3 U 39.4 28 27 21 21 2.0 1.2 3.2 
WCBU-6B 3 0.04 U 21 0.3 U 40.0 35 34 18 10 1.9 1.5 3.4 
WCBU-10A 3 0.04 U 17 0.3 U 33.7 11 24 31 32 1.5 0.6 2.1 
WCBU-Dup1 3 0.04 U 17 0.3 U 31.0 14 23 31 31 1.1 0.7 1.8 
WCBU-10B 2 0.05 U 20 0.3 U 35.6 34 35 20 10 0.2 0.6 0.8 
WCBU-10C 2 U 0.04 U 12 0.3 U 19.9 35 40 17 7.2 0.4 0.9 1.3 
RC-01 25 0.06 U 28 0.3 U 74.3 25 40 17 6.1 7.2 4.9 12 
RC-02 20 0.1 U 27 0.6 U 71 1.2 8.7 21 33 19 18 36 
RC-03 44 0.1 36 0.8 U 115 0.1 4.9 3.7 18 40 34 73 
RC-04 19 0.08 25 0.5 U 70 4.1 18 20 24 18 16 34 
RC-05 19 0.09 29 0.6 U 70 0.1 5.6 8.0 32 32 22 54 
RC-Dup1 19 0.09 U 28 0.6 U 69 3.4 3.6 7.9 33 31 21 53 
RC-06 18 0.08 U 21 0.5 U 56 2.2 2.9 17 52 14 12 26 
RC-07 6 0.05 U 19 0.3 U 40.6 26 27 22 18 3.0 3.2 6.2 
RC-08 5 0.06 U 16 0.4 U 33.0 1.6 18 39 37 2.5 2.7 5.2 
RC-09 15 0.07 U 23 0.5 U 53.3 2.2 9.3 25 39 14 10 25 
RC-10 11 0.06 U 20 0.5 43.7 5.3 11 16 48 12 7.6 20 
RC-11 35 0.13 28 0.5 U 82.8 48 17 0.7 10 15 9.0 24 
RC-12 4 0.05 U 22 0.3 U 43.9 29 47 17 5.0 0.8 1.1 1.9 
RC-13 42 0.07 31 0.4 U 99.3 28 34 12 7.9 10 7.9 18 
RC-14 54 0.10 31 0.5 U 167 13 31 11 11 20 14 34 
WC-01 6 0.04 U 23 0.3 U 41.0 28 42 16 6.1 4.8 3.0 7.8 
WC-02 15 0.08 U 23 0.5 U 58 8.2 14 23 32 14 10 24 
WC-03 20 0.07 24 0.6 U 63 0.5 8.4 16 33 26 17 43 
WC-04 13 0.06 U 22 0.4 U 52.2 14 25 20 25 9.8 6.4 16 
WC-Dup1 13 0.05 21 0.4 U 48.2 14 24 20 25 11 6.7 18 
WC-05 10 0.11 23 0.5 U 48 3.2 13 17 36 20 11 31 
WC-06 7 0.06 U 18 0.4 U 38.8 0.7 16 36 37 6.5 4.2 11 
WC-07 2 0.04 U 16 0.3 U 30.7 33 37 18 9.2 2.0 0.5 2.5 
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D.M.D., Inc. Head of Thea Foss Waterway 
Post-Construction Monitoring 

April 2004 metals - mg/kg, dry 
organics - µg/kg, dry 

Pb Hg Ni Ag Zn % gravel % cs. sand % med. sand % fine sand % silt % clay % fines 
Field I.D. 7439-92-1 7439-97-6 7440-02-0 7440-22-4 7440-66-6 > 2000 µm 2000-500 µm 500-250 µm 250-62 µm 62.5-3.9 µm < 3.9 µm < 62.5 µm 

WC-08 4 0.05 U 16 0.3 U 31.8 19 28 27 23 1.6 1.7 3.3 
WC-09 7 0.05 U 18 0.4 U 37.4 4.4 13 26 45 7.1 4.0 11 
WC-10 4 0.06 U 17 0.4 U 34.5 7.9 18 29 38 4.3 2.8 7.1 
WC-11 14 0.05 24 0.4 U 60.5 57 18 4.5 7.7 8.6 4.4 13 
WC-12 3 0.05 U 19 0.3 U 35.9 20 44 23 11 1.1 0.9 2.0 
WC-13 4 0.05 U 22 0.3 U 38.5 31 30 19 14 3.4 2.3 5.7 
WC-14 4 0.05 U 18 0.4 U 34.4 2.8 18 30 41 5.4 3.6 9.0 
SC-01 3 0.05 U 19 0.3 U 33.0 13 27 32 27 0.7 0.6 1.3 
SC-02 2 U 0.04 U 18 0.3 U 31.1 30 34 21 14 0.4 0.7 1.1 
SC-03 4 0.04 U 20 0.3 36.3 18 37 24 15 4.3 2.4 6.7 
SC-04 4 0.04 U 22 0.3 U 35.7 20 43 25 11 0.9 0.2 1.1 

U = nondetected at the associated value

UJ = nondetect may be biased low due to low spike recoveries

J = associated value is considered an estimate due to being outside the verifiable linear calibration range
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D.M.D., Inc. Head of Thea Foss Waterway 
Post-Construction Monitoring 

April 2004 metals - mg/kg, dry 
organics - µg/kg, dry 

1,3-Dichloro 1,4-Dichloro 1,2-Dichloro 1,2,4-Trichloro 2-Methyl- Dimethyl- Acenaph- Dibenzo- Diethyl-
benzene benzene benzene benzene Naphthalene naphthalene phthalate thylene Acenaphthene furan phthalate Fluorene Phenanthrene 

Field I.D. 541-73-1 106-46-7 95-50-1 120-82-1 91-20-3 91-57-6 131-11-3 208-96-8 83-32-9 132-64-9 84-66-2 86-73-7 85-01-8 

WCBU-4A 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 33 
WCBU-4B 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 
WCBU-4C 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 
WCBU-5A 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 
WCBU-12A 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 
WCBU-6A 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 30 
WCBU-6B 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 
WCBU-10A 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 
WCBU-Dup1 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 21 20 U 20 U 
WCBU-10B 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 
WCBU-10C 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 
RC-01 39 U 39 U 39 U 39 U 39 U 39 U 39 U 160 
RC-02 47 20 U 20 U 20 U 22 20 U 20 U 99 
RC-03 130 35 20 U 20 U 67 20 U 41 240 
RC-04 44 19 U 19 U 19 U 24 19 U 19 U 98 
RC-05 34 20 U 20 U 20 U 20 U 20 U 20 U 40 
RC-Dup1 36 20 U 20 U 20 U 20 U 20 U 20 U 47 
RC-06 54 39 U 39 U 39 U 39 U 39 U 39 U 110 
RC-07 19 U 19 U 19 U 19 U 19 U 19 U 19 U 26 
RC-08 19 U 19 U 19 U 19 U 19 U 19 U 19 U 28 
RC-09 56 38 U 38 U 38 U 38 U 38 U 38 U 74 
RC-10 44 19 U 19 U 19 U 22 19 U 19 U 67 
RC-11 110 39 U 39 U 39 U 42 39 U 39 U 130 
RC-12 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 
RC-13 38 U 38 U 38 U 38 U 38 U 38 U 38 U 260 
RC-14 77 U 77 U 77 U 77 U 77 U 77 U 77 U 570 
WC-01 39 U 39 U 39 U 39 U 39 U 39 U 39 U 39 U 39 U 39 U 39 U 85 
WC-02 39 U 39 U 39 U 39 U 39 U 39 U 39 U 39 U 39 U 39 U 39 U 70 
WC-03 40 U 40 U 40 U 40 U 78 40 U 40 U 40 U 41 40 U 40 U 85 
WC-04 20 U 20 U 20 U 20 U 78 21 20 U 20 U 51 20 U 26 120 
WC-Dup1 20 U 20 U 20 U 20 U 92 24 20 U 20 U 61 20 U 30 140 
WC-05 20 U 20 U 20 U 20 U 25 20 U 20 U 20 U 20 U 20 U 20 U 39 
WC-06 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 33 
WC-07 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 
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D.M.D., Inc. Head of Thea Foss Waterway 
Post-Construction Monitoring 

April 2004 metals - mg/kg, dry 
organics - µg/kg, dry 

Field I.D. 

1,3-Dichloro
benzene 

1,4-Dichloro
benzene 

1,2-Dichloro
benzene 

1,2,4-Trichloro
benzene Naphthalene 

541-73-1 106-46-7 95-50-1 120-82-1 91-20-3 

2-Methyl
naphthalene 

91-57-6 

Dimethyl-
phthalate 

Acenaph
thylene 

131-11-3 208-96-8 
Acenaphthene 

83-32-9 

Dibenzo
furan 

132-64-9 

Diethyl-
phthalate 
84-66-2 

Fluorene 
86-73-7 

Phenanthrene 
85-01-8 

WC-08 
WC-09 
WC-10 
WC-11 
WC-12 
WC-13 
WC-14 
SC-01 
SC-02 
SC-03 
SC-04 

19 U 
20 U 
20 U 
39 U 
19 U 
20 U 
19 U 
19 U 
19 U 
20 U 
19 U 

19 U 
20 U 
20 U 
39 U 
19 U 
20 U 
19 U 
19 U 
19 U 
20 U 
19 U 

19 U 
20 U 
20 U 
39 U 
19 U 
20 U 
19 U 
19 U 
19 U 
20 U 
19 U 

19 U 
20 U 
20 U 
39 U 
19 U 
20 U 
19 U 
19 U 
19 U 
20 U 
19 U 

19 U 
21 
22 
41 

19 U 
20 U 
19 U 
19 U 
19 U 
20 U 
19 U 

19 U 
20 U 
20 U 
39 U 
19 U 
20 U 
19 U 
19 U 
19 U 
20 U 
19 U 

19 U 
20 U 
20 U 
39 U 
19 U 
20 U 
19 U 
19 U 
19 U 
20 U 
19 U 

19 U 
20 U 
20 U 
39 U 
19 U 
20 U 
19 U 
19 U 
19 U 
20 U 
19 U 

19 U 
20 U 
20 U 
39 U 
19 U 
20 U 
19 U 
19 U 
19 U 
20 U 
19 U 

19 U 
20 U 
20 U 
39 U 
19 U 
20 U 
19 U 
19 U 
19 U 
20 U 
19 U 

19 U 
20 U 
20 U 
39 U 
19 U 
20 U 
19 U 
19 U 
19 U 
20 U 
19 U 

19 U 
36 
46 
53 

19 U 
21 
20 

19 U 
19 U 
20 U 
19 U 

U = nondetected at the associated value 
UJ = nondetect may be biased low due to low spike recoveries 
J = associated value is considered an estimate due to being outside the verifiable linear calibration range 
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D.M.D., Inc. Head of Thea Foss Waterway 
Post-Construction Monitoring 

April 2004 metals - mg/kg, dry 
organics - µg/kg, dry 

Di-n-butyl- Butylbenzyl- Benzo(a) bis (2-Ethylhexyl)- Di-n-octyl- Benzo(b)- Benzo(k)- Benzo(a)- Indeno(1,2,3
Anthracene phthalate Fluoranthene Pyrene phthalate anthracene phthalate Chrysene phthalate fluoranthene fluoranthene pyrene cd)pyrene 

Field I.D. 120-12-7 84-74-2 206-44-0 129-00-0 85-68-7 56-55-3 117-81-7 218-01-9 117-84-0 205-99-2 207-08-9 50-32-8 193-39-5 

WCBU-4A 19 U 19 U 54 50 23 20 73 27 19 U 22 19 J 20 19 U 
WCBU-4B 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 
WCBU-4C 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 
WCBU-5A 19 U 19 U 19 U 19 U 19 U 19 U 46 19 U 19 U 19 U 19 U 19 U 19 U 
WCBU-12A 20 U 20 U 20 U 20 U 20 U 20 U 49 20 U 20 U 20 U 20 U 20 U 20 U 
WCBU-6A 20 U 20 U 41 30 20 U 20 U 92 20 U 20 U 20 U 20 U 20 U 20 U 
WCBU-6B 20 U 20 U 20 U 20 U 20 U 20 U 63 20 U 20 U 20 U 20 U 20 U 20 U 
WCBU-10A 20 U 20 U 20 U 20 U 20 U 20 U 69 20 U 20 U 20 U 20 U 20 U 20 U 
WCBU-Dup1 20 U 20 U 20 U 20 U 20 U 20 U 75 20 U 20 U 20 U 20 U 20 U 20 U 
WCBU-10B 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 
WCBU-10C 19 U 19 U 19 U 19 U 19 U 19 U 37 19 U 19 U 19 U 19 U 19 U 19 U 
RC-01 39 U 48 480 360 91 140 1300 260 45 320 220 170 90 
RC-02 29 20 U 230 160 29 70 470 100 120 100 79 64 27 
RC-03 73 19 J 500 360 62 150 1100 220 58 190 210 140 56 
RC-04 25 19 U 180 150 27 56 360 82 19 U 76 74 56 23 
RC-05 20 U 20 U 73 49 20 U 22 110 30 20 U 23 19 J 20 20 U 
RC-Dup1 20 U 20 U 72 53 20 U 23 100 30 20 U 20 18 J 20 J 20 U 
RC-06 39 U 39 U 230 160 38 J 75 500 110 38 J 91 69 68 44 
RC-07 19 U 19 U 55 39 19 U 20 180 32 19 25 27 20 19 U 
RC-08 19 U 19 U 50 37 19 U 20 110 28 19 U 20 19 J 19 19 U 
RC-09 38 U 38 U 120 110 38 U 51 230 69 38 U 44 47 45 38 U 
RC-10 26 19 U 91 74 19 U 36 80 44 19 U 28 29 33 19 U 
RC-11 56 39 U 200 150 39 U 78 280 100 39 U 74 66 73 39 U 
RC-12 20 U 20 U 22 20 U 20 U 20 U 60 20 U 20 U 20 U 20 U 20 U 20 U 
RC-13 43 57 870 510 130 240 1400 410 98 500 330 260 120 
RC-14 88 77 U 1600 890 180 460 3000 760 150 740 640 480 210 
WC-01 39 U 39 U 250 140 39 U 75 550 130 41 120 85 79 53 
WC-02 39 U 39 U 150 120 39 U 54 330 78 39 U 74 62 50 39 U 
WC-03 40 U 40 U 120 110 40 U 45 240 60 40 U 58 42 40 U 40 U 
WC-04 40 20 U 160 120 20 U 54 260 72 20 U 54 66 47 20 U 
WC-Dup1 45 20 U 190 140 20 U 64 290 81 25 70 66 55 20 U 
WC-05 20 U 20 U 63 50 20 U 20 U 76 24 20 U 21 20 20 U 20 U 
WC-06 20 U 20 U 78 67 20 U 24 160 38 20 U 28 32 27 18 J 
WC-07 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 
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D.M.D., Inc. Head of Thea Foss Waterway 
Post-Construction Monitoring 

April 2004 metals - mg/kg, dry 
organics - µg/kg, dry 

Di-n-butyl- Butylbenzyl- Benzo(a) bis (2-Ethylhexyl)- Di-n-octyl- Benzo(b)- Benzo(k)- Benzo(a)- Indeno(1,2,3
Anthracene phthalate Fluoranthene Pyrene phthalate anthracene phthalate Chrysene phthalate fluoranthene fluoranthene pyrene cd)pyrene 

Field I.D. 120-12-7 84-74-2 206-44-0 129-00-0 85-68-7 56-55-3 117-81-7 218-01-9 117-84-0 205-99-2 207-08-9 50-32-8 193-39-5 

WC-08 19 U 19 U 26 19 U 19 U 19 U 49 19 U 19 U 19 U 19 U 19 U 19 U 
WC-09 20 U 20 U 67 53 20 U 22 120 30 20 U 34 20 U 21 20 U 
WC-10 20 20 U 53 61 20 U 22 63 28 20 U 20 U 20 U 22 20 U 
WC-11 39 U 39 U 110 73 39 U 41 220 52 39 U 39 U 44 41 39 U 
WC-12 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 19 U 
WC-13 20 U 20 U 53 37 20 U 20 U 100 27 20 U 20 U 21 20 U 20 U 
WC-14 19 U 32 38 28 19 U 19 U 76 19 U 19 U 19 U 19 U 19 U 19 U 
SC-01 19 U 19 U 19 U 19 U 19 U 19 U 26 19 U 19 U 19 U 19 U 19 U 19 U 
SC-02 19 U 35 19 U 19 U 19 U 19 U 31 19 U 19 U 19 U 19 U 19 U 19 U 
SC-03 20 U 24 43 30 20 U 20 U 91 23 20 U 25 22 20 U 20 U 
SC-04 19 U 19 U 19 U 19 U 19 U 19 U 94 19 U 19 U 19 U 19 U 19 U 19 U 

U = nondetected at the associated value 
UJ = nondetect may be biased low due to low spike recoveries 
J = associated value is considered an estimate due to being outside the verifiable linear calibration range 

Page 8 of 10




D.M.D., Inc. Head of Thea Foss Waterway 
Post-Construction Monitoring 

April 2004 metals - mg/kg, dry 
organics - µg/kg, dry 

Dibenz(a,h)- Benzo(g,h,i)- Aroclor Aroclor Aroclor Aroclor Aroclor Aroclor Aroclor 
anthracene perylene 4,4'-DDE 4,4'-DDD 4,4'-DDT 1016 1242 1248 1254 1260 1221 1232 

Field I.D. 53-70-3 191-24-2 72-55-9 72-54-8 50-29-3 12674-11-2 53469-21-9 12672-29-6 11097-69-1 11096-82-5 11104-28-2 11141-16-5 

WCBU-4A 19 U 19 U 0.38 U 0.38 U 0.38 U 3.8 U 3.8 U 3.8 U 3.8 U 3.8 U 7.6 U 3.8 U 
WCBU-4B 19 U 19 U 0.39 U 0.39 U 0.39 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 7.8 U 3.9 U 
WCBU-4C 19 U 19 U 0.39 U 0.39 U 0.39 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 7.8 U 3.9 U 
WCBU-5A 19 U 19 U 0.39 U 0.39 U 0.39 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 7.8 U 3.9 U 
WCBU-12A 20 U 20 U 0.40 U 0.40 U 0.40 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 7.9 U 4.0 U 
WCBU-6A 20 U 20 U 0.40 U 0.40 U 0.40 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 8.0 U 4.0 U 
WCBU-6B 20 U 20 U 0.40 U 0.40 U 0.40 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 8.0 U 4.0 U 
WCBU-10A 20 U 20 U 0.39 U 0.39 U 0.39 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 7.8 U 3.9 U 
WCBU-Dup1 20 U 20 U 0.39 U 0.39 U 0.39 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 7.8 U 3.9 U 
WCBU-10B 20 U 20 U 0.40 U 0.40 U 0.40 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 7.9 U 4.0 U 
WCBU-10C 19 U 19 U 0.39 U 0.39 U 0.39 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 7.7 U 3.9 U 
RC-01 39 U 87 0.38 U 0.44 2.3 U 3.8 U 3.8 U 3.8 U 5.7 3.8 U 7.6 U 3.8 U 
RC-02 20 U 24 0.39 U 0.68 1.3 U 3.9 U 3.9 U 3.9 U 6.3 3.9 U 7.8 U 3.9 U 
RC-03 20 U 53 1.1 U 0.78 1.4 U 3.9 U 3.9 U 3.9 U 7.2 3.9 U 7.9 U 3.9 U 
RC-04 19 U 21 0.39 U 0.75 1.3 U 3.9 U 3.9 U 3.9 U 5.7 3.9 U 7.7 U 3.9 U 
RC-05 20 U 20 U 0.39 U 0.66 0.39 U 3.9 U 3.9 U 3.9 U 4.3 3.9 U 7.8 U 3.9 U 
RC-Dup1 20 U 20 U 0.39 U 0.39 U 0.39 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 7.9 U 3.9 U 
RC-06 39 U 43 0.39 U 0.65 1.7 U 3.9 U 3.9 U 3.9 U 9.2 3.9 U 7.9 U 3.9 U 
RC-07 19 U 19 U 0.38 U 0.38 U 0.38 U 3.8 U 3.8 U 3.8 U 3.8 U 3.8 U 7.6 U 3.8 U 
RC-08 19 U 19 U 0.39 U 0.39 U 0.39 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 7.7 U 3.9 U 
RC-09 38 U 38 U 0.38 U 0.88 1.7 U 3.8 U 3.8 U 3.8 U 6.5 3.8 U 7.6 U 3.8 U 
RC-10 19 U 19 U 0.39 U 0.55 0.39 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 7.8 U 3.9 U 
RC-11 39 U 39 U 1.6 U 1.7 2.4 U 3.9 U 3.9 U 3.9 U 11 3.9 U 7.9 U 3.9 U 
RC-12 20 U 20 U 0.39 U 0.39 U 0.39 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 7.9 U 3.9 U 
RC-13 38 U 110 3.4 U 1.1 3.7 U 3.9 U 3.9 U 3.9 U 13 U 3.9 U 7.8 U 3.9 U 
RC-14 77 U 200 3.1 U 1.7 4.9 U 3.9 U 3.9 U 3.9 U 14 U 3.9 U 7.7 U 3.9 U 
WC-01 39 U 50 0.39 U 0.39 U 0.39 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 7.8 U 3.9 U 
WC-02 39 U 39 U 0.39 U 0.64 1.1 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 7.8 U 3.9 U 
WC-03 40 U 40 U 0.40 U 0.68 1.1 U 4.0 U 4.0 U 4.0 U 5.7 4.0 U 7.9 U 4.0 U 
WC-04 20 U 20 U 0.39 U 0.77 0.93 U 3.9 U 3.9 U 3.9 U 5.4 3.9 U 7.8 U 3.9 U 
WC-Dup1 20 U 20 U 0.40 U 0.89 1.1 U 4.0 U 4.0 U 4.0 U 5.6 4.0 U 8.0 U 4.0 U 
WC-05 20 U 20 U 0.39 U 0.39 U 0.50 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 7.8 U 3.9 U 
WC-06 20 U 18 J 0.40 U 0.40 U 0.55 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 8.0 U 4.0 U 
WC-07 19 U 19 U 0.39 U 0.39 U 0.39 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 7.8 U 3.9 U 
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D.M.D., Inc.	 Head of Thea Foss Waterway 
Post-Construction Monitoring 

April 2004 metals - mg/kg, dry 
organics - µg/kg, dry 

Dibenz(a,h)- Benzo(g,h,i)- Aroclor Aroclor Aroclor Aroclor Aroclor Aroclor Aroclor 
anthracene perylene 4,4'-DDE 4,4'-DDD 4,4'-DDT 1016 1242 1248 1254 1260 1221 1232 

Field I.D. 53-70-3 191-24-2 72-55-9 72-54-8 50-29-3 12674-11-2 53469-21-9 12672-29-6 11097-69-1 11096-82-5 11104-28-2 11141-16-5 

WC-08 19 U 19 U 0.38 U 0.38 U 0.38 U 3.8 U 3.8 U 3.8 U 3.8 U 3.8 U 7.6 U 3.8 U 
WC-09 20 U 20 U 0.39 U 0.39 U 0.39 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 7.9 U 3.9 U 
WC-10 20 U 20 U 0.40 U 0.40 U 0.40 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 7.9 U 4.0 U 
WC-11 39 U 39 U 0.38 U 0.54 0.96 U 3.8 U 3.8 U 3.8 U 3.8 U 3.8 U 7.6 U 3.8 U 
WC-12 19 U 19 U 0.38 U 0.38 U 0.38 U 3.8 U 3.8 U 3.8 U 3.8 U 3.8 U 7.7 U 3.8 U 
WC-13 20 U 20 U 0.39 U 0.39 U 0.39 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 7.8 U 3.9 U 
WC-14 19 U 19 U 0.39 U 0.39 U 0.39 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 7.7 U 3.9 U 
SC-01 19 U 19 U 0.39 U 0.39 U 0.39 U 3.9 U 3.9 U 3.9 U 3.9 U 3.9 U 7.7 U 3.9 U 
SC-02 19 U 19 U 0.40 U 0.40 U 0.40 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 7.9 U 4.0 U 
SC-03 20 U 20 U 0.40 U 0.40 U 0.40 U 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U 8.0 U 4.0 U 
SC-04 19 U 19 U 0.38 U 0.38 U 0.38 U 3.8 U 3.8 U 3.8 U 3.8 U 3.8 U 7.7 U 3.8 U 

Page 10 of 10


U = nondetected at the associated value 
UJ = nondetect may be biased low due to low spike recoveries 
J = associated value is considered an estimate due to being outside the verifiable linear calibration range 
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